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This  study  was  designed  to  produce  a  method  of  classifying  long-term  care 
patients  into  a  manageable  number  of  groups  which  were  relatively  homogeneous 
in  their  care  needs.  The  groups,  denoted  Resource  Utilization  Groups  (or 
"RUGs")  could  then  be  used  to  determine  the  relative  care  provided  to  patients 
in  long-term  care  institutions  in  order  to  develop  a  case-mix  profile  of  the 
intensity  of  patient  care  in  each  institution. 

The  study  consisted  of  two  separate  analyses,  each  utilizing  a  clustering 
methodology  originally  employed  in  the  development  of  the  acute-care  hospital 
Diagnosis-Related  Groups  (DRGs).  The  first  analysis  used  nursing  home  staff's 
subjective  estimates  of  care  requirements  as  the  dependent  variable  surrogate 
for  long-term  care  (LTC)  needs.  The  second  analysis  used  measured  aide  time 
as  this  dependent  variable.  The  derivation  of  commensurate  classifications 
from  more  than  one  data  set  demonstrates  the  stability  of  the  results 
obtained . 

The  first  analysis  involved  data  collected  in  a  study  performed  by  Yale 
and  Connecticut  Area  Professional  Standards  Review  Organization  (PSRO)  II. 
Over  fourteen  thousand  patient  assessments  were  performed  during  PSRO  II 
utilization  and  quality  review  on  over  eight  thousand  patients  in  76 
Connecticut  skilled  nursing  facilities  during  a  fifteen  month  period.  PSRO 
reviewers  also  recorded  subjective  estimates  of  the  care  needs  of  1,469  of 
these  patients  from  their  facility's  nurses  and  aides.  In  a  substudy,  the 
actual  time  required  to  care  for  426  of  these  1,469  patients  was  directly 
observed  and  recorded.  Good  correlation  was  found  between  these  observed  times 
and  the  subjective  measures.  The  combination  of  nurse  and  aide  classification 
of  the  intensity  of  care  required  for  each  patient,  rated  from  1  (minimal 
care)  to  5  (maximal  care)  was  selected  to  describe  the  resource  use  of  the 
PSRO  long-term  care  patients.  The  percentage  of  patients  in  each 
classification  was  rather  even,  with  a  mean  classification  of  3.22  and  with  no 
skew  towards  maximal  care.  This  "average  classification"  was  used  as  the 
dependent  variable  in  the  development  of  the  first  patient  classification 
system. 

The  PSRO  II  patient  assessment  reviews  provided  96  variables  describing 
the  demographic,  social,  physical,  mental,  functional,  and  medical 
characteristics  of  these  skilled  nursing  facility  patients.  A  clustering 
algorithm  was  employed  to  determine  the  ability  of  these  patient  descriptors 
(the  independent  variables)  to  "explain"  the  variation  in  the  dependent 
variable  —  the  average  classification  of  intensity  of  care. 
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Nine  variables  individually  produced  more  than  202  reduction  in  variance. 

These  nine  were  independence  in    toileting,    dressing,  personal    hygiene  and 

feeding,  ability  to  ambulate,    transfer    from    bed    to  chair,    continence  of 

bladder,  continence  of  bowel  and  combined  continence  of  bladder  and  bowel. 

Using  AUTOGRP,  an  implementation  of  Automatic  Interactions  Detection,  the 
•patient  population  was  partitioned  into  subgroups  by  several  splits,  each 
split  based  on  the  values  of  the  particular  independent  variable  and  chosen  so 
as  to  maximize  the  explained  variation  in  the  dependent  variable.  Patient 
variables  were  selected  which  produced  the  best  reduction  of  the  variance, 
while  being  clinically  meaningful.  The  characteristics  chosen  were  the 
ability  to  dress,  ambulate,  and  feed  oneself,  and  whether  intake  and  output 
was  recorded. 

This  grouping  technique  divided  the  population  of  1,469  long-term  care 
patients  into  nine  groups,  denoted  the  PSRO  Resource  Utilization  Groups.  The 
mean  classification  for  these  groups  ranged  from  2.1  in  the  least  intensive 
RUG  to  to  4.5  in  the  most  resource- intense  group. 

A  similar  analysis  was  then  performed  on  two  data  sets  assembled  by  the 
Battelle  Institute  in  1974  and  1977.  Both  of  these  studies  directly  measured 
long-term  care  facility  nursing  and  aide  time.  These  times  were  compared  with 
patient-related  data  including  measures  of  the  physical,  functional,  mental 
and  social  capabilities  of  patients,  their  diagnoses,  the  number  and  types  of 
medications  used,  and  so  forth.  The  1974  study  involved  1,615  individual  in  12 
long-term  care  facilities  "delivering  quality  services  efficiently."  The  1977 
study  included  16  facilities  chosen  to  be  representative  of  the  diversity  of 
quality  seen,  with  a  total  of  1,231  patients. 

The  AUTOGRP  analysis  using  observed  aide  time  as  the  dependent  variable 
was  applied  to  the  1,615  patients  in  the  Battelle  1974  study.  The 
patient-related  variables  measuring  ability  to  transfer,  to  dress,  and  to  feed 
were  used  in  the  construction  of  seven  Resource  Utilization  Groups.  The  mean 
aide  time  in  the  least  intense  group  was  25  minutes  and  in  the  most  intense 
group  104  minutes,  compared  with  an  overall  mean  of  52  minutes  for  all  1,615 
patients . 

The  analysis  of  the  Battelle  1977  data  again  revealed  that  independence 
in  bathing,  dressing,  feeding,  toileting,  and  ability  to  transfer,  as  well  as 
the  use  of  restraints,  produced  high  variance  reduction  in  aide  time.  The 
analysis  produced  8  Resource  Utilization  Groups  and  demonstrated  a  range  in 
aide  time  from  28.5  minutes  to  194  minutes. 

All  three  analyses  found  that  Activity  of  Daily  Living  characteristics 
(ability  to  dress,  feed,  toilet  and  bathe  oneself),  ability  to  ambulate  and 
transfer,  and  continence  of  bladder  and  bowel  were  the  best  predictors  of 
patient  care  needs  as  measured  either  by  staff  subjective  estimates  or  by 
actual  measured  aide  time.  These  results  confirm  the  work  of  earlier 
investigators.  The  results  also  validate  the  use  of  staff  subjective 
estimates  as  a  surrogate  for  patient  care  needs,  as  these  estimates  gave 
almost  identical  results  as  analyses  based  on  the  time-and-motion  studies. 


The  RUGs  were  based  on  only  a  small  number  of  patient  characteristics. 
The  incidences  across  the  RUGs  of  other  descriptors  felt  to  be  important  in 
LTC  patient  care  needs  —  incontinence,  ability  to  toilet,  ability  to 
transfer,  and  confusion  —  were  determined.  The  percentage  of  patients  with 
these  characteristics  increases  almost  linearly  from  the  least  intense  to  the 
most  intense  care  groups.  This  "tracking"  demonstrates  that  these  few  patient 
class  indentifiers  are  appropriate  surrogates  for  other  care-related  patient 
characteristics,  and  that  they  are  "captured"  in  the  RUGs.  On  the  other  hand, 
diagnostic  information,  either  as  individual  diagnostic  codes  or  as  groups  of 
diagnoses,  provided  no  explanatory  power  of  resource  utilization. 

Three  separate  grouping  systems  were  produced  from  the  three  analyses 
described  above.  Similar  characteristics  were  used  in  all  three  RUG  systems 
(dress  and  feed  in  all  three,  transfer  in  two,  and  ambulate,  intake/output, 
and  use  of  restraints  in  one  each).  The  three  systems,  when  applied  to  a 
sample  of  8871  federally-funded  patients  in  76  facilities,  performed 
similarly,  i.e.,  patients  were  assigned  to  similar  groups  using  all  three 
systems.  This  similarity  again  confirms  the  validity  of  the  subjectively 
determined  dependent  variable  used  in  the  creation  of  the  PSRO  Resource 
Utilization  Groups,  as  well  as  demonstrates  the  applicability  of  the  RUGs 
outside  of  Connecticut. 

The  RUGs  permitted  an  analysis  of  the  relative  care  needs  of  LTC  patients 
and  produced  a  case-mix  index  for  LTC  institutions.  When  computed  for  63 
skilled  nursing  homes  in  the  PSRO  sample,  significant  variation  was  seen 
across  facilities  in  the  average  care  needs  of  their  patient  populations. 
Initial  analysis  of  the  operating  costs  of  these  skilled  nursing  facilities 
employing  this  case-mix  measure  was  also  performed. 
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A  Patient  Classification  System  for  Long-Term  Care 

Final  Report 

1 .  Introduction 

The  demand  for  services  for  the  elderly  requiring  long-term  care  is 
expanding  rapidly  and  the  resources  required  to  fill  these  needs  are  consuming 
a  larger  and  larger  proportion  of  American  health  care  expenditures .  1  Nursing 
home  expenditures  now  comprise  the  fastest  rising  component  of  personal  health 
care  expenditures,  and  have  risen  over  the  past  several  years  at  a  rate  which 
is  more  than  double  that  of  the  consumer  price  index.  Public  expenditures  now 
represent  57%  of  the  national  nursing  home  costs  and  over  12%  of  public 
spending  on  all  personal  health  care.  Nursing  home  care  absorbs  more  than  one 
third  of  all  Medicaid  expenditures 

This  escalating  problem  makes  it  essential  that  methods  be  developed 
which  ensure  that  long-term  care  resources,  which  will  become  increasingly 
scarce,  be  properly  matched  with  those  most  in  need.  Scanlon  has  identified 
four  major  concerns  in  the  field  of  long-term  care: 

...  to  stem  the  rising  cost  of  nursing  home  care,  reduce 
or  eliminate  unnecessary  utilization,  achieve  appropriate 
placement,  and  provide  for  unmet  health,  social,  and  basic 
needs  of  the  elderly  residing  in  the  community ."(pg.  15)^ 

The  lack  of  a  measure  of  need,  or  at  least  of  those  resources  utilized  by 
long-term  care  (LTC)  patients  can  be  seen  to  be  intimately  involved  with  the 
problems  Scanlon  presents: 

a.  it  is  impossible  to  derive  the  costs  of  caring  for  patients  without 
understanding  the  needs  of  those  same  patients.  Basing  estimates  on 
historic  costs  only  reinforce  the  current  status  quo,  and  have  been 
suggested  to  be  a  major  determinant  of  the  increasing  cost  of 
long-term  care 

b.  reimbursement  made  to  a  facility  for  an  individual  patient  is  not 
appropriate  to  the  care  that  patients  requires;  in  fact,  the 
reimbursing  and  licensing  systems  currently  in  use  in  most  states  make 
little  allowance  for  varying  care  needs  of  patients  inside  a  specific 
institution.  Whether  reimbursement  is  flat  rate  or  facility-cost 
related,  each  patient  within  the  same  level  in  the  same  facility 
usually  is  reimbursed  at  the  same  rate.  With  a  variety  of  patients 
with  differing  care  needs  it  would  be  solely  by  chance  that  the 
reimbursement  would  be  commensurate  with  the  cost  of  the  resources 
required  by  the  set  of  patients  currently  under  its  care.  Either  too 
much  reimbursement,  leading  to  unnecessary  system  cost  and  possibly 
inappropriate  profit  for  the  facility,  or  too  little  reimbursement, 
with  probable  reduction  in  the  quality  of  care,  is  detrimental. 
Willemain  has  addressed  the  issue  of  paying  for  the  "right"  amount  of 
services  received  by  each  nursing  home  resident.     He  pointed  out  that: 
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too  high  a  level  of  reimbursement  would  generate  excessive 
profits,  induce  undesirable  entries  into  the  industry,  and 
possibly  provide  an  incentive  to  provide  an  excessive  length 
of  stay.  Too  low  a  level  of  reimbursement  would  provide  a 
disincentive  to  adequate  care,  and  may  ultimately  reduce 
entry  and  create  a  shortage  of  capacity.^ 

Similarly,  Vladeck  states  in  Unloving  Care ; 

Tying  the  rate  a  facility  receives  to  its  costs  for 
providing  service  should  insure  that  most  of  its  revenues 
are  being  devoted  to  patient  care.Cpg.  45)  ^ 

The  difficulty  in  setting  reimbursement  rates  is  the  determination  of 
cost.  A  variety  of  studies  have  attempted  to  explain  the  factors 
affecting  cost,  focusing  on  institutional  variables  such  as  type  of 
ownership,  nature  of  care  given,  number  of  beds,  occupancy,  and 
location.  Eleven  such  studies  have  been  reviewed  by  Birnbaum^ 
However,  these  approaches  appear  to  focus  on  only  part  of  the  problem: 
they  examine  institutional  factors  when  in  fact  it  is  the  care  needs 
of  individual  patients  that  is  a  major  determinant  of  cost. 

c.  with  no  incentives,  either  through  reimbursement  or  otherwise,  for  a 
facility  to  admit  particular  patients,  facilities  will  "cream,"  i.e., 
try  to  select  from  those  patients  eligible  the  ones  with  the  least 
care  needs.  This  causes  problems  of  access  to  care  for  certain 
patients,  particularly  those  "heavy  care"  Medicaid  patients  who  are  in 
acute  hospitals  awaiting  placement. 

d.  similarly,  there  is  no  incentive  for  a  facility  to  return  a  patient  to 
home  or  a  less  care- intensive  facility  when  they  are  ready.  Patients 
are  inappropriately  placed,  often  increasing  the  cost  to  the  system. 


A  variety  of  applications  can  be  suggested  for  a  measure  of  resource 
consumption.  The  one  most  often  proposed  is  for  reimbursement,  but  others  may 
eventually  be  more  important.  These  might  include  the  use  of  such  a  measure 
for  comparison  of  long-term  care  facilities,  for  their  internal  management 
(including  staffing),  for  the  evaluation  of  care  plans,  and  as  part  of  the 
determination  of  quality  of  care.  Without  a  measure  to  adjust  the  cost  or 
performance  of  a  facility  for  the  patients  it  cares  for,  it  appears  fruitless 
to  attempt  to  understand  what  efficiencies  or  inefficiencies  can  be  attributed 
to  the  production  of  services,  cost,  quality  of  care,  or  to  such  a  case-mix. 

Long-term  care  patients  vary  greatly  in  their  needs  and  in  their  nursing 
and  personal  care  requirements.  There  is  little  uniformity  among  experts, 
however,  on  how  much  care  is  required  for  which  kinds  of  patient  care 
problems.  While  one  recognizes  that. it  is  clearly  difficult  to  assign  an 
absolute  care  need  to  each  patient,  we  are  not  even  able  at  present  to 
determine  the  relative  care  needs  of  long-term  care  patients.  In  order  to 
have  resources  to  provide  for  unmet  needs,  and  in  order  to  control  costs, 
improve  utilization,  and  achieve  proper  placement,  we  must  develop  appropriate 
systems  to  quantify  the  Long-term  care  needs  of  the  elderly  patient. 
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The  current  Federal  approach  to  classifying  the  care  needs  of  patients  is 
to  identify  them  by  the  type  of  facility  in  which  they  reside:  either  a 
Skilled  Nursing  Facility  or  an  Intermediate  Care  Facility.  The  Federal  Skilled 
Nursing  Facility  (SNF)  is  direct  descendent  of  the  Medicare  Extended  Care 
Facility,  and  is  designed  to  provide  skilled  care  and  restorative  care  for 
those  patients  recently  discharged  from  acute  care  hospitals  before  returning 
home. ^  The  majority  of  SNF  beds,  however,  are  filled  with  patients  with 
predominantly  personal  care  needs  who  will  never  return  home. 8  Intermediate 
care  facilities  (ICFs)  are  designed  for  those  patients  primarily  requiring 
personal  care  involving  less  skilled  nursing  or  rehabilitation.  As  there  is  no 
reason  to  suspect  that  care  needs  of  nursing  home  patients  vary  greatly  from 
state  to  state,  the  tremendous  discrepancy  between  the  ratio  of  Skilled 
Nursing  Facility  to  Intermediate  Care  Facility  beds  in  the  U.S.  (from  92:8  in 
Florida,  to  3:97  in  Iowa) 9  demonstrate  the  inability  of  this  "level  of  care" 
system  to  properly  match  resources  with  patient  care  needs. 

A  variety  of  other  systems  are  currently  in  use  to  evaluate  the  resource 
consumption  of  patients  with  the  goal  of  developing  more  appropriate 
reimbursement  systems.  Several  states  have  attempted  to  reflect  patient  care 
needs  more  accurately  by  creating  several  levels  of  care  within  the  Skilled 
Nursing  Facility  and  Intermediate  Care  Facility  categories  (New  York, 
Massachusetts,  and  to  the  greatest  extent,  Wisconsin).  Multiple  levels  of 
care  can  be  administratively  awkward  and  expensive,  however,  and  the  costs, 
adequacy,  and  frequency  of  utilization  review  also  creates  problems.  Other 
states  (Illinois,  West  Virginia,  and  Ohio)  have  adopted  individual  patient 
assessment  systems.  Illinois  incorporated  a  point-count  system  based  on  the 
sum  of  each  patient's  debility  and  dependency  characteristics,  into  its 
reimbursement  system. ^  West  Virginia  has  established  a  LTC  reimbursement 
system  which  separates  the  costs  of  each  nursing  home  into  three  components: 
investment,  operating,  and  nursing  costs.  Nursing  costs  are  reimbursed  based 
on  a  schedule  which  weights  the  need  of  patients  for  particular  services  by 
the  time  needed  to  perform  this  service  and  a  wage  factor  for  the  skill  level 
of  nursing  required. H  These  systems,  while  addressing  varying  patient  needs, 
require  frequent  assessments  (SNF  patients  in  Illinois  are  evaluated  every  60 
days)  and  have  little  hard  data  to  tie  their  point-scores  to  the  actual  (or 
relative)  costs  of  caring  for  the  dependency  needs  of  each  patient. 

In  order  to  evaluate,  cost,  compare,  and  provide  relevant  feedback 
regarding  the  performance  of  individual  long-term  care  facilities,  it  is 
necessary  to  identify  the  specific  "products"  which  these  institutions 
produce.  The  product  of  a  LTC  facility  is  the  set  of  services  provided  to  a 
patient  and  the  resources  used  as  part  of  the  caring  process.  While  each 
individual  patient  admitted  to  an  institution  is  unique,  he  or  she  has  certain 
mental,  physical,  and  medical  characteristics  in  common  with  other  patients 
that  determine  the  amount  and  level  of  services  received.  If  classes  of 
patients  with  the  same  characteristics  and  similar  processes  of  care  can  be 
identified,  then  the  framework  within  which  to  aggregate  patients  into  case 
types  is  established.  Moreover,  if  these  classes  cover  the  entire  range  of 
patients  in  LTC  institutions,  then  collectively  they  constitute  a 
classification  system  that  provides  a  means  for  examining  the  products  of  the 
LTC  system.  Such  a  classification  system  would  provide  the  structure  for  a 
case-mix  measure. 
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The  major  goal  of  this  study  was  to  define  a  measure  of  case-mix  for  long-term 
care.  The  methodology  employed  consisted  of  the  construction  and  application 
of  a  classification  scheme  comprised  of  subgroups  of  patients  possessing 
similar  attributes  and  utilization  patterns.  This  involves  relating  the 
mental,  physical,  and  medical  characteristics  of  patients  to  the  resources 
they  are  provided,  so  that  classes  are  differentiated  by  only  those  variables 
related  to  the  condition  of  the  patient  (e.g.,  age,  functional  capabilities) 
that  affect  their  utilization  of  services.  In  this  process  we  also  determined 
the  relative  importance  of  these  various  patient  characteristics  in  predicting 
the  cost  of  care,  and  determined  assessment  techniques  that  were  able  to 
efficiently  and  concisely  quantify  these  characteristics. 

This  report  describes  the  results  of  an  18-month  study  undertaken  by  a 
research  group  at  Yale  University  to  derive  such  a  LTC  patient  classification 
system.  The  following  chapters  review  previous  relevant  studies,  present  the 
methodology  and  results  of  this  study,  and  provide  suggestions  for  their 
application. 
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2.  Background 

The  current  study  relies  on  the  results  of  other  research  in  three  areas: 
patient  classification  systems  in  the  acute  and  ambulatory  care  sectors, 
patient  assessment  in  long-term  care,  and  patient  classification  systems  in 
long-term  care.    We  consider  these  each  in  turn. 

2.1  Patient  Classification  Systems  in  the  Acute  and  Ambulatory  Care  Sectors 

There  are  a  large  number  of  patient  classification  systems  either 
proposed  or  in  current  use,  although  the  purposes  for  which  they  have  been 
developed  vary  widely:  staffing,  reimbursement,  quality  of  care  audit,  disease 
progress,  and  diagnosis  or  treatment  selection,  among  others.  We  focus  here  on 
those  classification  systems  in  use  for  the  measurement  of  resource 
consumption,  commonly  called  "case-mix"  classification  systems,  and  most 
standardly  employed  for  reimbursement,  facility  comparison,  and  internal 
facility  management.    The  major  systems  include: 

a.  International  Classification  of  Disease  (ICDA)  codes,  using  from 
three  to  four  digits  of  the  full  coding  of  diagnoses  to  classify  patients 

b.  Professional  Activity  Study  (PAS)  clusters  of  diagnoses  which  are 

subdivided  by  age  and  the  presence  of  secondary  diagnosis  or  surgical 
procedure.^ 

c.  Diagnosis-Related  Groups  (DRGs),  differentiated  by  major 
diagnostic  groups  as  well  as  variables  describing  the  presence  of 
secondary  diagnosis  and  surgical  procedures,  complicating  comorbidities, 
and  age. " 

d.  Disease  Staging,  differentiating  within  each  diagnosis  the 
differing  complexities  of  the  disease  over  time^ 

e.  Severity  of  illness,  for  example  based  on  age,  body  systems 
involved,  stage  of  the  disease,  complications,  and  response  to  therapy. 15 

The  arguments  about  the  comparative  benefits  of  each  of  these  approaches 
currently  rage  in  the  literature^  anQ  wiH  not  be  joined  here,  especially  as 
many  of  the  issues  are  not  germaine  to  the  current  research. 

The  conceptual  framework  of  this  research  project  derives  from  the  work 
performed  at  Yale  University  to  develop  Diagnosis-Related  Groups  (DRGs) 
Through  a  classification  technology^? > ^ 8  a  total  of  383  mutually  exclusive  and 
exhaustive  patient  classes  were  evolved.  Recently,  these  classes  were 
reexamined  and  revised,  resulting  in  467  DRGs.  There  are  three  basic 
properties  of  the  DRG  patient  classification  scheme:  1)  there  are  a  manageable 
number  of  patient  classes;  2)  each  DRG  is  medically  meaningful,  i.e.,  there  is 
an  underlying  patient  care  process  which,  in  the  main,  follows  the  accepted 
practices  of  a  specific  field  of  medicine;  and  3)  the  DRGs  demonstrate  a 
statistically  stable  distribution  of  resource  use  within  the  universe  of 
patients  treated  by  a  hospital.  In  the  development  of  DRGs,  length  of  stay 
initially  was  used  as  the  measure  of  resource  use.  Originally  used  for 
facility  comparison  and  utilization     review,     the     DRGs     are     currently  being 
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applied  extensively  in  the  area  of  hospital  reimbursement  (both  New  Jersey  and 
New  York  have  reimbursement  systems  tied  to  DRGs),  and  are  beginning  to  be 
used  for  internal  hospital  management,  e.g.,  case-mix  budget ting^^ ,20 

In  the  ambulatory  care  setting,  Fetter  et  al.  have  developed  a  patient 
classification  system  using  physician  time  as  the  measure  of  resource 
consumption  to  be  explained.  A  total  of  154  Ambulatory  Visit  Groups  (AVGs) 
were  derived  based  mainly  on  presenting  problem  and  prior  history  for  the  same 
problem  (e.g.,  return  visit  for  the  same  problem) 

The  successes  in  developing  comprehensive  patient  classification  schemes 
in  both  the  acute  care  and  ambulatory  areas  provided  the  experience  necessary 
to  develop  a  patient  classification  scheme  for  long-term  care  patients. 
Further,  the  extensive  applications  of  DRGs  in  the  acute  care  setting 
demonstrate  the  central  role  case-mix  can  play  in  understanding  the  managing 
the  health  care  system. 


2.2    Patient  Assessment  Instruments 

Any  classification  system  in  long-term  care  must  acknowledge  and  utilize 
the  considerable  work  done  over  the  past  20  years  in  the  definition  of  patient 
characteristics  and  the  testing  and  use  of  patient  assessment  instruments.  We 
focus  here  especially  on  those  which  attempt  to  assess  the  care  needs  of 
elderly  patients. 

The  foremost  of  these  is  the  great  contribution  by  Katz  in  1963  with  his 
"Activities  of  Daily  Living  Index. "^2  This  is  a  graded  index  of  functional 
activities,  consisting  of  independence  in  feeding,  continence,  transfer, 
toileting  bathing,  and  dressing.  Katz  listed  the  abilities  in  this  order  as 
they  represent  the  stages  of  return  of  function  after  a  disabling  event.  This 
scale  has  been  used  in  many  studies  in  the  past  20  years,  and  has  been  helpful 
in  predicting  progress  in  rehabilitation  following  a  disabling  event  (e.g., 
stroke,  hip  fracture  amputation) .23  In  addition,  the  activities  of  daily 
living  (ADL)  categories  form  a  major  part  of  virtually  all  Long-Term  Care 
assessment  instruments  used  today.  The  ADL  categories  appear  to  correlate 
well  with  nursing  needs  in  various  studies,  but  neither  the  relative  impact  on 
care  needs  of  each  of  these  characteristics  nor  the  marginal  impact  of  each 
has  been  determined. 

A  number  of  other  functional  indices  have  been  developed,  in  which 
experts  have  assigned  weights  corresponding  to  a  patient's  ability  to  perform 
such  tasks  as  drinking  from  a  cup,  walking  up  stairs  unassisted,  etc.  These 
indicies,  which  include  the  Barthel  Index,  the  Kenney  Self-Help  Index,  and  the 
Rapid  Disability  Rating  Scale,  have  been  helpful  in  predicting  placement  after 
rehabilitation, but  have  not  been  used  to  establish  care  needs. 

Multidimensional  assessments  have  been  developed  in  the  past  several 
years,  with  a  variety  of  purposes.  These  instruments  have  been  useful  in 
"channeling"  projects,  designed  to  provide  specific  home  resources  to  avoid 
nursing  home  placement,  to  establish  nursing  home  care  plans,  to  assess  level 
of  care  decisions,  and  to  determine  the  appropriateness  of  nursing  home 
staffing  patterns.  These  assessment  instruments  all  include  aspects  of  social 
intervention,     mental     status,     behavioral     problems,     medical     problems,  and 
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functional  "activities  of  daily  living"  levels.  Examples  of  such  instruments 
include  the  Sickness  Impact  Profile,  the  Duke  Older  Americans  Resources  and 
Services  (OARS)  Instrument,  the  Comprehensive  Assessment  and  Referral 
Instrument  (CARE)  and  the  Patient  Assessment  and  Care  Evaluator  (PACE)  .25 

This  work  and  the  development  and  testing  of  these  instruments  has 
greatly  benefited  long-term  care  research.  Workers  can  now  adapt  these 
instruments,  which  have  been  carefully  evaluated  for  inter-observer 
variability,  applicability,  efficiency  of  data  collection,  and  ease  and 
rapidity  of  administration.  These  instruments  all  were  carefully  studied  and 
used  in  this  study  in  the  selection  of  patient  characteristics  to  be 
considered  for  a  classification  system. 

2.3    Patient  Classification  Systems  in  Long-Term  Care 

Several  systems  have  been  proposed  for  classifying  long-term  care 
patients,  again  for  a  variety  of  purposes.  Most  attempted  to  define  the 
dependence  of  the  patient,  but  did  not  directly  connect  these  dependencies  to 
resource  consumption. 

Skinner  and  Yett  developed  and  applied  a  debility  index  in  an  analysis  of 
the  1969  Resident  Places  Survey  conducted  by  the  National  Center  for  Health 
Statistics.  The  authors  constructed  a  scale  of  debility  including  feeding, 
continence,  ambulation,  transfer/dressing,  and  bathing.  The  application  of 
this  index  indicates  that  a  patient's  level  of  dependency  is  significantly 
related  to  his  length  of  stay,  total  monthly  charges  for  care,  and  age. 26 

Parker  in  1971  constructed  a  "Geriatric  Index"  in  an  analysis  of  1,245 
Medicaid  patients  in  Maryland.  This  study  related  19  geriatric  indicators  to 
health  care  need  status  as  defined  as  placement  in  a  private  home,  personal 
care  home,  skilled  nursing  home,  or  chronic  disease  hospital.  This  study 
found  that  the  key  indicators  of  placement,  in  decreasing  rank,  were  mobility, 
continence,  major  assistance  in  dressing  and  bathing,  any  special  disability, 
severe  confusion,  and  special  treatments  needed. 27 

A  similar  result  was  obtained  by  Swearingen,  who  collected  profile  and 
review  data  on  875  patients  in  facilities  in  several  States.  Patients  were 
grouped  on  3  variables:  functional  status,  mental  status,  and  risk  factors; 
patients'  functional  status  was  found  to  be  the  best  predictor  of  level  of 
care . 28 

These  three  studies  used  either  level  of  dependency  or  placement  as  the 
dependent  variable  to  be  explained.  For  purposes  of  resource  allocation  or 
reimbursement,  a  measure  must  be  better  linked  to  actual  resource  consumption. 
Two  groups  have  done  this. 

As  a  part  of  a  study  of  skilled  nursing  care  patients,  intermediate  care 
patients,  and  home  care  patients,  Flagle,  et  a  1 .  did  careful  time  and  motion 
studies  of  the  nursing  and  personal  care  required  by  192  patients.  After 
assessing  the  patient  using  the  Collaborative  Patient  Assessment  Instrument, 
several  subsets  of  patient  characteristic  variables  were  tested  for  their 
ability  to  predict  nursing  care  needs.  The  subset  which  predicted  care  needs 
best  consisted  of  the  following  variables:     mobility,  walking,   stair  climbing, 
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bathing,  dressing,  eating/feeding,  toileting,  bowel  function,  bladder 
function,  orientation,  communication,  and  mental  status. 29 

Two  studies  were  performed  by  McCaffree  et  al .  at  the  Battelle  Human 
Affairs  Research  Center  to  "test  the  feasibility  and  desirability  of 
collecting  self-reported  information  on  the  costs  of  nursing  home  care  and  to 
develop  a  system  by  which  to  adjust  these  costs  for  differences  in  the 
characteristics  and  conditions  of  resident/patients  in  different 
facilities."30 

The  1974  Battelle  study3*  collected  the  conditions  and  characteristics  of 
1,615  nursing  home  residents/patients  in  5  States,  residing  in  12  facilities. 
Contact  time  of  the  facility's  staff  with  patients  was  monitored  over  a  48 
hour  period.  The  fraction  of  total  variance  in  employee  time  explained  by 
each  patient  characteristic  and  condition  was  evaluated  using  the  Automatic 
Interactions  Detector  (AID).  Those  characteristics  which  explained 
significant  amounts  of  variance  in  employee  time  were  selected  for  further 
evaluation. 

Multiple  regression  equations  were  performed  where  direct  contact  time 
was  regressed  on  patient  characteristics  defined  as  one  or  zero,  depending  on 
the  presence  or  absence  of  the  given  characteristic.  Based  on  the  strength  of 
the  coefficient  and  the  amount  of  variation  explained  in  different  equations, 
the  regression  coefficients  from  these  equations  were  weighted  to  obtain  a 
relative  time  weight  associated  with  each  of  the  particular  characteristics 
and  conditions.  The  characteristics  which  produced  high  relative  weights  for 
licensed  nurses  and  aide  contact  time  included  bathing,  dressing,  transfers, 
incontinence,  and  feeding,  and  the  requirement  for  more  than  ten  medications. 

The  1977  Battelle  examined  a  total  1261  patients  of  16  nursing  homes  in 
three  states. 3^  Homes  were  stratified  by  size,  ownership/control,  location 
and  staffing  level,  both  to  improve  the  representativeness  of  the  data  base  as 
well  as  to  permit  the  testing  of  the  effect  of  these  variables.  Again,  the 
most  influential  variables  were  identified  by  AID  and  regression  analysis  used 
to  determine  relative  weights  of  these  most  important  variables.  The  study 
showed  that  the  1974  results  were  generally  reproduced  for  the  1977  data, '  and 
that  there  was  "no  firm  basis  on  the  evidence  to  justify  revision."  Also,  they 
found  no  significant  effects  of  the  variables  describing  homes  used  to 
stratify  their  sample. 

A  number  of  studies  have  thus  addressed  the  issue  of  long-term  care 
patient  characteristics  and  the  amount  of  care  associated  with  these 
characteristics.  The  studies  comparing  patient  characteristics  to  staff  time 
(Flagle  and  Battelle)  have  been  limited  in  their  patient  numbers  (Flagle)  and 
reported  in  a  manner  which  is  not  easily  adapted  to  a  "case-mix"  profile  of 
facilities  (Battelle). 

The  present  study  was  to  develop  groups  of  patients,  defined  by  patient 
characteristics,  which  have  a  similar  value  of  resource  consumption  (here 
staff  time  —  nursing  and  aide  —  required  to  care  for  these  patients).  These 
groups  could  then  be  used  to  develop  case-mix  profiles  of  long-term  care 
facilities  and  thereby  permit  their  comparision. 
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3 .  Methodology 

The  overall  concept  of  this  project  parallels  the  work  done  at  Yale  to 
develop  a  patient  classification  scheme  in  the  acute  health-care  sector. 
Diagnosis  Related  Groups  (DRGs),  the  product  of  this  research,  has  provided  a 
useful  tool  with  which  to  measure  case-mix.  Basically,  a  dependent  variable, 
linked  to  resource  consumption,  is  chosen.  Then,  clusters  of  patients  are 
developed,  the  clusters  differentiated  by  patient  characteristics,  which  have 
similar  values  of  the  dependent  variable.  The  clustering  is  accomplished 
using  AUTOGRP,  an  interactive  statistical  language  to  provide  Automatic 
Interaction  Detector  (AID) .33  The  set  of  final  clusters  represent  a  measure 
of  the  "product"  of  the  systems,  and  thus  the  structure  for  evaluating 
case-mix.  In  forming  DRGs,  the  dependent  variable  employed  was  length  of  stay, 
and  a  variety  of  independent  variables,  including  diagnosis,  complications, 
and  surgical  procedures,  were  used  to  form  the  clusters. 

3.1  Applicability  of  DRG  Methodology  in  LTC 

Several  major  problems  specific  to  LTC  make  the  application  of  this 
methodology  more  difficult.  These  include  lack  of  a  clearly  defined  and 
readily  available  dependent  variable;  lack  of  large,  uniform  data  sets 
describing  patients  in  LTC  facilities;  and  complications  in  determining  a 
structure  for  patient  classifications.    We  elaborate  further  on  these  here. 

a)  Lack  of  Dependent  Variable 

As  mentioned  earlier,  the  development  of  Diagnosis  Related  Groups  was 
performed  using  length  of  stay  (LOS)  as  the  dependent  variable.  This  variable 
has  the  advantages  of  being  reasonably  reliable,  well  defined,  and  readily 
available  in  standard  data  sets  such  as  the  Uniform  Hospital  Discharge  Data 
Set. 34  Recent  work  by  Fetter  et  al.35  has  shown  that  the  DRGs  based  on  LOS 
are  concordant  with  those  based  on  other  measures  of  resource  consumption,  and 
in  particular  on  cost. 

In  LTC,  unfortunately,  one  cannot  identify  as  easily  a  dependent  variable 
representing  resource  consumption.  Certainly,  LOS  has  little  meaning  in  this 
setting.  Direct  measures  of  resource  consumption  in  LTC,  such  as  staff  time, 
are  not  easily  available  and  there  is  considerable  complexity  in  allocating 
such  time  accurately  and  reliably  to  individual  patients. 

We  chose  here  to  use  staff  time  as  the  measure  descriptive  of  all  LTC 
resource  consumption.  Staff  time.  by  itself,  accounts  for  37.9%  of  all 
nursing  home  costs  in  Connecticut3°  and  probably  a  much  greater  percentage  of 
the  variability  of  these  costs,  as  allocated  to  individual  patients. 

It  is  a  difficult  and  expensive  task  to  determine  the  amount  of  staff 
time  required  by  a  large  number  of  long-term  care  patients.  We  elected  to 
obtain  subjective  estimates  given  by  nursing  home  staff  of  the  time  required 
for  each  patient  they  treated.  We  then  determined  which  of  several  techniques 
of  staff  estimation  was  most  accurate  by  measuring  direct  staff  time  on 
approximately  one  third  of  the  patients  on  whom  subjective  estimates  were 
obtained.  Although  we  are  the  first  to  use  such  a  methodology  in  LTC,  it  has 
been  used  successfully  by  others  in  acute  care  hospitals  to  estimate  nursing 
time. 


10 


b)  Lack  of  Standard  Data    Set    of    Patient    Characteristics  (Independent 
Variables) 

Research  in  the  hospital  acute  care  sector  has  been  aided  by  the  availability 
of  the  Uniform  Hospital  Discharge  Data  Set,  among  others,  which  includes  a 
variety  of  data  elements  useful  in  distinguishing  groups  of  patients.  A 
number  of  long-term  care  assessment  instruments  have  been  developed  over  the 
past  decade,  and  the  elements  of  these  instruments  are  becoming  more  and  more 
uniform.  The  Long-Term  Care  Minimum  Data  Set  published  in  1980  by  the  U.S. 
Department  of  Health  and  Human  Services-^  contains  the  essential  components  of 
all  of  these  assessment  instruments.  In  a  later  section  we  discuss  the  data 
instrument  used  in  this  project,  one  based  on  the  major  preceding  instruments 
and  containing  all  the  components  of  the  LTC  Minimum  Data  Set. 

c)  Lack  of  Organization  Structure  for  Patient  Groups  in  LTC 

One  of  the  advantages  of  the  interactive  statistical  analysis  package 
(AUTOGRP)  used  in  this  project  is  that  human  intuition  can  be  blended  with 
statistical  inference  in  determining  the  homogeneous  patient  groups 
representing  case-mix.  Thus,  rather  than  following  explicitly  the  optimal 
partitions  recommended  by  the  statistics  of  the  computer,  the  analyst  can 
overlay  an  intuitively-based  structure  which  makes  the  clusters  more 
meaningful . 

In  the  acute-care  setting,  major  classes  of  diagnoses,  as  represented  in 
the  International  Classification  of  Diseases,  provided  such  an  initial 
structure.  Previous  studies  have  indicated  that  diagnosis  is  at  best  weakly 
predictive  of  resource  consumption.-^  These  studies  have  all  also  indicated 
that  a  patient's  ability  to  perform  normal  daily  activities  such  as  bathing, 
feeding,  toileting,  dressing,  and  walking  is  key  to  his  long-term  care 
needs. '9-41  other  measures  such  as  incontinence,  confusion,  and  sociability 
have  been  suggested  as  characteristics  which  predict  care  problems  or 
placement.  Our  analysis  was  able  to  examine  the  relative  importance  of  all 
these  characteristics  in  the  time  required  to  care  for  these  patients. 
Nevertheless,  in  LTC  it  is  more  difficult,  apriori ,  to  discern  the  appropriate 
structure  for  patient  groups. 

3 .2  Overview  of  Methodology 

The  analysis  performed  in  this  study  is  represented  in  Exhibit  3-1.  The 
LTC  patient  classifications  were  derived  from  three  sources.  The  first 
classification  system  was  based  on  independent  variables  describing  patient 
characteristics  collected  by  Connecticut  Araa  II  Professional  Standards  Review 
Organization,  and,  as  the  dependent  variable,  subjective  estimations  made  by 
Skilled  Nursing  Facility  staff  of  the  relative  care  required  by  these 
patients.  These  subjective  estimations  were  validated  by  a  study  performed  in 
five  nursing  homes  to  obtain  objective  measures  of  staff  time.  Together  these 
produced  the  Resource  Utilization  Groups  (RUGs)  that  are  the  major  result  of 
this  study.  Two  other  classification  systems  were  obtained  employing  data  from 
the  1974  and  1977  Battelle  Institute  studies ,^2 ,43  using  aide  time  as  the 
dependent  variable.  These  three  classification  systems  were  then  examined  for 
compatibility,  to  see  whether,  despite  differences  in  structure,  they 
represented  different  classifications  of  individual  patients. 
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The  initial  RUGs  derived  in  this  study  were  then  used  to  profile  the  76 
facilities  for  which  data  was  available,  and  to  compare  their  case-mixes. 
Finally,  the  case-mix  was  used,  along  with  cost,  reimbursement  rate,  and 
quality  of  care  data,  in  a  regression  analysis  to  determine  the  explanatory 
power  of  each  of  these  variables. 

The  following  subsections  consider  each  of  these  steps  in  additional 
detail. 


3 .3  Data  Resources  for  Developing  Patient  Classification  Systems 

The  data  used  in  the  design  of  patient  classification  systems  for  LTC 
derived  from  two  basic  sources.  The  first  was  a  series  of  studies  performed 
by  the  Yale  study  team,  at  times  in  concert  with  the  Connecticut  Area  II 
Professional  Standards  Review  Organization  (PSRO  II) .  The  second  source  of 
data  were  two  studied  performed  by  the  Battelle  Institute. 

3.3.1  The  Yale-PSRO  II  Data 

Three  basic  sets  of  data  were  used  in  the  design  of  the  Yale  patient 
classification  system.  These  provided  data  on  independent  variables,  the 
dependent  variables,  and  for  validation  of  these  latter  variables, 
respectively . 

3.3.1.1  The  Connecticut  Area  II  PSRO  Patient  Assessments 

The  work  of  the  Connecticut  Area  II  Professional  Standards  Review 
Organization,  performed  in  concert  with  the  the  Yale  project,  provided  this 
study  with  an  excellent  source  of  data  describing  the  characteristics  of  a 
large  number  of  long-term  care  patients. 

PSRO  II  was  responsible  for  the  appropriateness,  quality,  and  the 
necessity  of  care  for  Federally  funded  patients  in  New  Haven  and  Litchfield 
counties  of  Connecticut.  PSRO  II  undertook,  the  required  Medicare  and  Medicaid 
utilization  review  of  skilled  nursing  facilities  in  1977.  After  two  years 
experience  in  review  of  skilled  nursing  facility  patients,  a  special  focused 
review  plan  was  developed  to  monitor  more  closely  those  patients  whose  care 
needs  were  apt  to  change  and  to  decrease  the  number  of  reviews  performed  on 
permanently  placed  patients  whose  care  needs  were  less  apt  to  change  rapidly. 
This  focused  plan  depended  on  the  reviewer's  assessment  of  the  primary  reason 
for  placement  of  the  SNF  patients.  Patients  were  placed  either  for  prolonged 
or  permanent  care,  temporary  restorative  care,  or  temporary  convalescent  care. 
Those  patients  placed  for  prolonged  care  were  placed  primarily  for  (1) 
cognitive  disability,  (2)  physical  disability,  (3)  severity  of  medical 
illness,  or  (4)  terminal  care.  Those  patients  placed  for  temporary  restorative 
problems  were  placed  for  fractured  hip,  amputation,  surgery,  CVA,  other 
fractures,  or  other.  Patients  were  placed  for  temporary  convalescent  care  for 
recuperation  from  acute  illness  or  social  problems.  Those  permanently  placed 
patients  for  cognitive  or  physical  disability  were  reviewed  for  utilization 
purposes  only  once  every  12  months  while  other  patients  were  reviewed  as 
frequently  as  every  30  days. 
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Members  of  the  staff  on  this  project  were  involved  from  the  beginning 
with  the  development  of  a  special  assessment  instrument  to  be  employed  for 
this  focused  review,  and,  it  was  planned,  to  develop  a  solid  data  base  for  the 
future  research  envisioned  in  this  study. 

The  FSRO  II  Patient  Assessment  Instrument  was  developed  after  intensive 
review  of  the  multi-dimensional  assessment  instruments  discussed  earlier  and 
in  close  consultation  with  the  PSRO  staff  and  nurse  review  coordinators  who 
would  be  performing  the  review.  The  data  collected  was  broad  in  scope, 
creating  profiles  of  patients  on  a  variety  of  dimensions.  Demographic, 
social,  mental,  behavioral,  and  physical  characteristics  were  all  specified, 
as  were  indices  of  activities  of  daily  living,  diagnoses,  and  services 
rendered.  In  addition,  individual  items  selected  for  inclusion  were  those  for 
which  unambiguous  definitions  could  be  written.  These  definitions  were 
included  in  a  code  manual  prepared  for  use  by  the  PSRO  nurse  reviewers.  This 
code  book  is  included  as  Appendix  A,  and  provides  details  both  of  the 
variables  collected  and  of  the  allowable  values.  Inter-observer  variability 
studies  were  performed  and  adjustments  made  in  the  code  book,  instructions, 
and  instrument  on  the  basis  of  these  studies. 

Each  patient  assessment  was  recorded  on  a  one  page  form  which  was  coded 
for  data  entry  in  a  minicomputer-based  information  system  developed  for  this 
project.  The  final  format  of  the  assessment  instrument  is  given  as  Exhibit 
3-2.  The  assessments  were  performed  by  specially  trained  nurse  reviewers  who 
reviewed  each  patient's  chart,  discussed  the  patient  with  the  SNF  staff,  and 
observed  the  patient  directly.  Each  assessment  took  an  average  of  25  minutes 
to  complete.  The  same  nine  nurse  review  coordinators  were  involved  throughout 
the  data  collection  period,  and  frequent  meetings  were  held  to  resolve  any 
problems.  From  January  1980  to  March  1981,  a  total  of  17,892  patient 
assessment  reviews  were  performed  on  a  total  of  8,871  patients.  These  reviews 
reported  on  all  Federal  (Medicaid  and  Medicare)  patients  in  all  76  skilled 
nursing  facilities  in  New  Haven  and  Litchfield  county.  At  any  one  time, 
Federal  patients  occupied  60.3%  of  the  beds  in  these  facilities. 

3.3.1.2  Estimation  of  Nursing  Home  Staff  Times 

The  second  dataset  collected  for  this  study  provided  the  dependent 
variable  for  the  development  of  LTC  patient  clusters.  It  was  deemed  infeasible 
under  this  project's  funding  to  collect  staff  time  observations  in  numbers 
large  enough  to  provide  statistical  significance.  Instead,  we  collected 
subjective  estimations  of  these  times  from  the  staff  actually  providing  the 
service.  In  conjunction  with  the  PSRO  II  nurse  review  coordinators,  we 
designed  a  form  to  collect  information  both  on  the  absolute  time  spent,  per 
shift,  by  staff  on  an  individual  patient,  as  well  as  a  relative  weighting 
("classification")  of  each  patient  in  comparision  with  other  patients  on  the 
facility's  unit.  Nurses  were  asked  to  estimate  their  time  and  the  total  time 
(nurses'  plus  aides');  aides  to  estimate  their  time  and  total  time.  Time 
estimates  were  in  quarters  of  hours  and  the  classification  of  relative  care  on 
a  scale  from  1  to  5  in  intervals  of  0.5.  The  data  collection  instrument  is 
shown  in  Exhibit  3-3.  Over  a  three  month  period,  during  the  course  of  regular 
PSRO  utilization  reviews,  data  was  collected  on  1334  consecutive  patients  in 
over  fifty  nursing  homes.  In  addition,  Yale  project  staff  obtained  this 
information  on  an    additional     135    non-Federal    patients    on    whom  objective 
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CONN.  AREA  II   PSRO  -  LTC   PATIENT   ASSESSMENT  FORM 


Exhibit  3-2 
PSRO  II  LTC  Patient  Assessment  Form 
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15        Exhibit  3-3 
Subjective  Time  Estimation  Collection  Form 


UJ-LLJJJ 


Last  Name 


I  I  I  I  1  I  I  1  I  I  I  1,1  I 

First  Name 


LLU  MM]  J, I  LMJ 

Date  of  Birth  Facili 


ty 


RN/LPNt 

1.    On  your  last  shift,  how  much  time  do  you  estimate 
nurses  spent  caring  for  this  patient?  (include 
time  for  charting,  discussing,  preparation  for 
•    care ,  etc . ) 


2.     On  your  last  shift,  how  much  time  do  you  estimate 
nurses  and  aides  together  spent  caring  for  this 
patient? 


Some  patients  require  considerably  more  time  than 
others.     If  we  classify  as  "1"  a  patient  who  requires 
minimal  time  and  as  u5m  one  who  requires  the  most 
time,  how  would  you  classify  this  patient  compared 
with  others  on  this  floor/sub-unit? 

(Allow  answers:  1,  1.5,  2,  2.5,  3,  3.5,  4,  4.5,  5) 

Is  this  a  "special  care"  sub-unit?     (0=No,  l=Yes) 


hrs 


HRS 


 /4  hrs. 

(quarter 
hours ) 


/4  hrs. 


(quarter 
hours) 


AIDE: 


On  your  last  shift,  how  much  time  do  you  estimate 
aides  spent  caring  for  this  patient?  (include 
time  for  charting,  discussing,  preparation  for 
care,  etc.) 


On  your  last  shift,  how  much  time  do  you  estimate 
aides  and  nurses  together  spent  caring  for  this 
patient? 


Some  patients  require  considerably  more  time  than 
others.     If  we  classify  as  "1"  a  patient  who  requires 
minimal  time  and  as  "5"  one  who  requires  the  most 
time,  how  wouldyou  classify  this  patient  compared 
with  others  on  this  floor/sub-unit? 


_hrs.  J\  hrs 

(quarter 
hours ) 


hrs.  /4  hrs 

(quarter 
hours) 


(Allow  answers:     1,   1.5,  2,  2.5,  3,  3.5,  4,  4.5,  5) 


]  Non-Applicable  Reason: 
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measures  of  staff  time  were  made  (see  following  section).  Thus  data  on  a 
total  of  1469  patients  were  obtained  and  added  to  the  minicomputer  data  base. 

3.3.1.3  Observation  of  Nursing  Home  Staff  Times 

The  third  dataset  describes  the  actual  times  spent  by  staff  in  facilities 
caring  for  patients,  to  be  used  to  validate  the  subjective  estimations 
described  above.  Five  skilled  nursing  facilities  were  selected  to  include  a 
representative  sample  of  Connecticut  SNFs.  Thus  the  sample  included  one 
non-profit  and  four  proprietary  facilities.  One  of  the  facilities  was  small 
(70  beds),  three  were  medium  sized  (approximately  100  beds)  and  one  was  large 
(over  200  beds). 

In  each  facility,  over  a  period  of  three  days,  each  member  of  the 
facility's  staff  (aides  and  nurses)  kept  a  log  which  included  the  beginning 
and  ending  times  of  all  care  they  rendered  to  each  patient  on  their  unit. 
Time  spend  with  relatives,  or  on  tasks  indirectly  related  to  patient  care 
(e.g.,  special  charting,  telephone  conversations  with  physicians)  was 
included.  The  duration  of  care  rendered  equally  to  all  patients  on  a  unit, 
e.g.,  charting,  routine  medication  distribution,  etc.,  was  collected 
separately  and  eventually  not  utilized,  as  its  inclusion  would  not  have  affect 
the  differential  time  spent  by  staff  with  individual  patients.  A  member  of  the 
Yale  project  staff  was  present  in  each  facility  throughout  the  study  period  to 
answer  questions  and  monitor  the  data  collection. 

In  each  facility  data  was  obtained  on  at  least  three  daytime  shifts  as 
well  as  one  night  shift  (see  Exhibit  3-4).  In  the  analysis  we  found  that 
incomplete  records  prevented  the  analysis  of  one  of  the  shifts  for  facilities 
#1  and  #3:  these  observations  were  dropped  from  the  study.  For  the  others,  we 
reconstructed  the  total  time  spent  by  each  type  of  practitioner  with  each 
patient  on  the  unit  on  each  shift.  In  total,  the  actual  time  spent  caring  for 
426  patients  in  the  five  facilities  was  obtained.  A  complete  PSRO  II  patient 
assessment  form  and  subjective  estimates  of  staff  time  were  obtained  for  all 
non-Federal  patients  in  our  sample.  We  therefore  had  both  patient 
assessments,  objective  measurements  of  staff  time,  and  subjective  measurements 
of  staff  time  on  the  entire  sample  of  426  patients. 

These  three  datasets,  together,  were  employed  in  validation  and  in 
deriving  the  "PSRO  RUGs." 

3.3.2  The  Battelle  Institute  Data  Bases 

Parallel  to  the  effort  to  develop  from  our  own  data  a  patient 
classification  system,  we  duplicated  our  approach  utilizing  data  from  two 
studies  performed  by  the  Battelle  Institute  in  1974  and  1977. 

Both  studies  used  direct  measurement  of  LTC  facility  nursing  time, 
collected  by  Battelle  staff  in  cooperation  with  the  facility  staff,  and 
patient-related  data  describing  the  physical,  functional,  mental,  and  social 
capabilities  of  patients,  their  diagnoses,  number  and  types  of  medications 
used,  etc.  The  first  study  involved  twelve  LTC  facilities  "delivering  quality 
services  efficiently,"  and  a  total  of  1615  individuals,  whereas  the  later 
study  involved  sixteen  facilities  chosen  to  better  represent  the  diversity  of 
quality  seen,  and  a  total  of  1231  patients.     The  data  available     in     the  1974 
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Exhibit  3-4 

Sample  for  Direct  Estimation  of  LTC  Facility  Staff  Times 


Facility  Code        Number  of  Shifts  Observed  Total  Number  of 

Day                  Evening  Patients  Observed 

(7  am  -  3  pm)     (3  pm  -  11  pm) 

1  3*                       1  30 

2  2                         1  41 
11  46 

3  4                         1*  60 
3                         0  60 

4  3                         1  70 

5  3                        1  119 
Total  426 


One  shift  with  incompleted  data  dropped  from  study. 
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Exhibit  3-5 
Patient  Variables  in  Battelle  1974  Dataset 


Variable 
Name 


Description 


Coding 


Patient  Characteristics 
BATH  Bathing 


DRESS 


FEED 


TRANS 


Dressing 


Feeding 


Transfers 


l=bathe8  w/ o  help,  2=bathes  with 

help,  3=bathes  with  some 

supervision,  4s*bathed  entirely 

by  others* 
l=dresses  w/ o  help,  2"dresses  with 

some  help,  3=dressed  entirely 

by  others 
l=eats  w/ o  help,  2=eats  with  some 

help,  3=spoon  fed  by  others, 

4=fed  by  tube,  5=fed 

parenteral ly 
l=transfers  w/o  help,  2=transf. 

with  some  help,  3=transf.  only 

by  others,  4=bedfast 


MEDS 

Number  of  medications 

1=1-5,  2=6-10 

,  3=>10,  4=none 

IHMEDS 

Inhalation  medications 

l=yes,  0=no 

IRMEDS 

Irrigation  medications 

l=yes,  0=no 

ISMEDS 

Instillation  medications 

l=yes,  0=no 

IVMEDS 

Intravenous  medications 

l=yes,  0=no 

OMEDS 

Oral  medications 

l=yes,  0=no 

PMEDS 

Parenteral  medications 

l=yes,  0=no 

RMEDS 

Rectal  medications 

l=yes,  0=no 

TMEDS 

Topical  medications 

l=yes,  0=no 

BLADDER 

Bladder  function 

l=no  problem, 

2=retention, 

3=involuntary  loss 

BOWEL 

Bowel  function 

l=no  problem, 

2=impactions , 

3=involuntary  loss 

BBTRAIN 

Bowel  and  bladder  training 

l=yes,  0=no 

OSTCARE 

Ostomy 

0=none ,l=self 

care,   2=not  self 

care 

INCATH 

Indwelling  catheter 

0=none , l=self 

care,   2=not  self 

care 

EXTDEV 

External  device 

0=none , l=self 

care,  2=not  self 

care 

CBSDX 

Chronic  brain  syndrome 

l=yes,  0=no 

NERVDX 

Disease  of  nervous  system 

l=yes,  0=no 
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Exhibit  3-5(cont.) 


DEPRESS 

Depressed 

l-yes, 

0-no 

DISORIEN 

Disoriented 

l»yes, 

0-no 

PABUSE 

Physically  abusive 

l-yes, 

0-no 

VABUSE 

Verbally  abusive 

l-yes, 

0-no 

WANDER 

Wanders 

l-yes, 

0-no 

FORGET 

Forgetful 

l-yes, 

0-no 

RESTRAIN 

Restraints 

l-yes, 

0-no 

UNRESP 

Unresponsive/ withdrawn 

l-yes , 

0-no 

WTHDRAWN 

Withdrawn 

l-yes , 

0-no 

Staff  Time 


AIDETIME       Aide  time  minutes  per  patient  day 

NURTIME         Licensed  nurse  time  minutes  per  patient  day 


*  Note  that  this  variable,  as  with  a  few  others,  has  variable  values  that 
cannot  be  placed  in  order  or  severity,  or  have  orders  that  are  different 
than  that  dictated  by  severity. 
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dataset  is  listed  in  Exhibit  3-5.  For  the  1977  dataset  most  of  the  variables 
were  identical  except  for  the  following  changes:  the  variables  for  oral 
medications,  bowel  function,  and  bladder  function  were  dropped  and  replaced  by 
a  variable  for  bowel&bladder  training  and  one  for  teaching/training  required; 
and  the  coding  of  toileting  independence  was  enlarged. 

Each  of  the  Battelle  datasets  was  used,  independently,  to  derive  a 
patient  classification  system,  denoted  B74  RDGs  and  B77  RUGs,  respectively. 

3 .4  Development  of  Resource  Utilization  Groups 

The  major  goal  of  this  project  was  to  derive  groups  of  patients  who 
require  similar  resources  in  LTC  facilities.  These  groups  were  formed  by 
clustering  the  observations  in  the  data  bases  so  that  the  variations  in  the 
dependent  variables  (measures  of  resource  utilization)  were  best  explained, 
with  the  clusters  formed  employing  the  independent  variables  representing 
patient  characteristics.  It  is  important  to  emphasize  that  only  patient 
characteristics  are  used;  defining  groups  on  the  basis  of  facility 
characteristics  such  as  ownership,  staffing  patterns,  etc.  would  make  it 
necessary  to  control  for  these  variables  or  carefully  account  for  differences 
in  the  sampling  frame.  For  example,  while  differences  in  staffing  patterns 
from  facility  to  facility  may  alter  the  absolute  time  available  to  different 
patients,  the  relative  consumption  of  time  between  patient  groups  would  not 
vary.  Groups  were  formed  on  the  basis  of  actual  resource  consumption;  we  did 
not  plan  to  hypothesize  what  care  might  or  even  ought  to  be  given  to  patients. 

Three  criteria  were  followed  in  the  formation  of  the  LTC  patient 
classification  systems  in  addition  to  statistical  rationale.  First,  the  groups 
must  be  meaningful  as  categories  of  patients  identifiable  by  practitioners  of 
geriatric  care  as  requiring  similar  management.  A  major  hypothesis  is  that 
although  practitioners  might  differentiate  patients  on  a  large  number  of 
variables,  in  fact  these  variables  are  "overlapping,"  and  a  much  smaller 
subset  of  variables  would  suffice.  For  example,  the  variables  describing 
Activities  of  Daily  Living  focus  on  different  aspects  of  patients'  functional 
capabilities,  but  if  a  patient  needs  total  assistance  in  feeding,  then  it  is 
unlikely  he  or  she  will  be  able  to  ambulate  without  significant  assistance. 

Secondly,  only  variables  readily  available  and  identifiable  by 
practitioners  were  used,  and,  thirdly,  the  systems  had  to  consist  of  a 
manageable  number  of  groups. 

The  first  and  third  criteria  were  satisfied  by  careful  definition  of  the 
groups;  the  second  was  considered  in  our  choice  of  patient  characteristics. 

The  methodology  used  to  accomplish  the  RUG  classification  was  cluster 
analysis  based  on  Automatic  Interactions  Detection.  In  clustering,  the  full 
set  of  data  points  is  recursively  partitioned  into  subgroups  by  a  set  of 
splits,  each  split  based  on  the  values  of  a  particular  independent  variable 
and  chosen  so  that  the  predictive  error  of  the  dependent  variable  is 
minimized.  Subgroups  are  designated  terminal  groups  when  they  cannot  be 
partitioned  further  because  either  sample  sizes  are  too  small  or  else  little 
benefit  in  reducing  variance  would  be  obtained.  With  sample  sizes  in  the  three 
data  bases  used  for  grouping  each  of  around     1600    observations,     we    did  not 
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split  terminal  groups  with  40  or  fewer  observations,  or  which  provided  less 
than  a  1%  reduction  in  variance. 

The  result  of  our  AUTOGRP  analyses  are  "trees"  describing  clusters  of 
patients.  A  sample  tree  is  shown  in  Exhibit  3-6.  The  entire  population 
initially  is  "split"  on  Variable  A;  the  first  group  might  consist  of  50 
patients  with  values  of  1  or  2  for  this  variable,  the  second  group  of  100  with 
a  Variable  A  value  of  3,  and  a  third  group  of  80  patients  with  value  4.  For 
each  group  the  mean  value  of  the  dependent  variable  is  indicated  as  well  as 
the  within-group  standard  deviation.  It  should  be  noted  that  after  each  split 
these  standard  deviations  are  reduced.  This  variance  reduction  is  the 
statistical  goal  of  AUTOGRP. 

In  this  hypothetical  example,  the  first  group  does  not  benefit  by  further 
partitioning,  and  become  a  "terminal"  group  (i.e.,  a  patient  cluster.  The 
second  group  is  partitioned  on  Variable  B  into  three  terminal  groups,  the 
third  group  by  Variable  C  into  two  terminal  groups.  Together,  the  six  patient 
clusters  represent  a  patient  classification  system. 

It  is  important  to  recognize  that  the  AID  methodology  allows  different 
subgroups  to  be  split  on  different  variables.  For  example,  patients  who  are 
able  to  feed  themselves  may  be  partitioned  according  to  whether  or  not  they 
are  able  to  ambulate,  while  patients  totally  dependent  in  feeding  may  be 
divided  according  to  whether  or  not  they  are  confused.  This  aspect  of 
clustering  is  important  when  it  is  compared  with  other  methods  used  to  develop 
classification  systems,  such  as  the  regression  analysis  (see,  for  example, 
McCaf free  et_  al.^1  and  Caviolla  and  Young^  )  in  which  patient  groups  or 
indicies  of  patient  classifications  are  uniformly  based  on  the  same  set  of 
variables . 

The  choice  of  independent  variables  to  be  used  to  make  these  splits  and 
the  order  in  which  to  involve  these  variables  is  based  both  on  statistical 
grounds  (higher  variance  in  staff  time  explained)  and  on  inherent 
meaningf ulness ,  as  determined  by  the  LTC  experts  in  our  group.  That  the  user 
can  interact  with  the  statistical  process  is  important  in  making  the  groups 
conceptually  meaningful.  For  example,  in  a  few  instances  AUTOGRP  suggested  a 
split  into  groups  which  combined  patients  who  were  totally  dependent  and 
totally  independent,  leaving  for  a  second  group  those  who  were  partially 
dependent;  in  many  instances  such  a  "split"  would  be  unreasonable.  In  other 
cases,  several  variables  potentially  could  be  used  to  significantly  reduce  the 
variance  in  a  group,  and  the  choice  could  be  based  on  the  clarity  with  which 
the  variable  was  defined,  and  its  meaningf ulness  in  the  particular  context. 

Subjective  estimates  used  to  create  the  dependent  variable  and  PSRO  II 
patient  assessments  (the  source  of  independent  variables)  were  completed  on  a 
total  of  1469  patients.  In  all  cases  we  took  only  the  PSRO  II  Assessment 
closest  in  time  to  the  subjective  estimation  (because  of  the  timing  of  the 
data  collection,  this  was  always  the  most  recent  review  for  each  patient. 

The  variables  we  used  in  forming  the  PSRO  RUGs  were  those 
patient-oriented  data  items  obtained  in  the  PSRO  patient  assessment  reviews 
(Exhibit  3-2),  and,  in  a  few  cases,  variables  derived  from  these  basic  data 
items.  For  example,  of  particular  interest  in  this  study  was  the  relevancy  of 
diagnosis  in  determining  resource  consumption  of  patients.     As     the     order  in 
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which  diagnoses  were  coded  was  not  considered  reliable,  we  coded  diagnoses  for 
each  patient  independent  of  order.  We  felt  that  if  diagnosis  was  to  be  a 
useful  patient  characteristic it  would  have  to  be  by  its  inclusion  in  a  group 
of  similar  diagnoses.  Thirteen  diagnostic  categories  were  constructed  by  the 
geriatrician  of  the  project,  including  all  of  the  primary  diagnoses  listed  for 
the  1,469  patients  in  the  study.  These  categories  sometimes  cut  across  ICD-9 
categories,  as  the  diagnoses  were  grouped  together  on  the  basis  similarity  of 
functional  and  care  needs.  For  example,  in  the  category  Neurological  Motor 
Dysfunction  were  included  patients  with  CVA's,  multiple  sclerosis,  spinal  cord 
injury,  and  Huntington's  chorea,  among  others.  The  thirteen  categories  formed 
were:  dementia,  neurological  motor  dysfunction,  psychosis,  muscular  skeletal 
disability,  cardiac  disease,  pulmonary  disease,  neoplasms,  urinary  tract 
disorders,  gastrointestinal  disorders,  eye  disorders,  skin  disorders, 
endocrine  disorders,  and  peripheral  vascular  disease.  Exhibit  3-7  lists  the 
ICD-9  codes  included  in  each  of  these  thirteen  groups. 

We  examined  a  yes-no  variable  for  each  of  the  thirteen  diagnosis  groups 
and  two  additional  variables  formed  by  combining  one  or  more  of  the 
neurological  classifications.  A  third  diagnostic  variable  formed  was  the 
number  of  these  thirteen  groups  recorded  for  each  patient,  a  possible  measure 
of  the  number  of  major  physical  problems  the  patient  had  or  his/her  relative 
"illness." 

In  clustering  the  1974  and  1977  Battelle  data,  we  were  limited  almost 
exclusively  to  the  variables  available  in  each  —  30  and  29  variables, 
respectively.  Few  combinations  of  variables  made  sense.  The  1974  dataset 
contained  1615  observations,  the  1977  dataset  1245.  However,  with  a  fairly 
broadly  ranging  dependent  variables  of  actual  staff  time,  we  did  determine 
"trim  points,"  isolating  the  top  values  for  special  study.  The  trim  points 
were  determined  by  direct  evaluation  of  histograms.  In  the  1974  data  56 
patients  with  either  aide  or  nursing  time  more  than  2.5  standard  above  the 
mean  were  trimmed  and  in  the  1977  data  44  points  with  approximately  2.5 
standard  deviation  above  the  mean  in  either  nurse  or  aide  time  were 
identified.  Both  the  1974  and  1977  datasets  were  analysed  both  including  all 
patients  and  excluding  those  with  the  identified  outlying  values  the 
"untrimmed"  and  "trimmed"  datasets,  respectively.  We  also  evaluated  those 
patients  identified  as  outliers  individually. 

In  addition,  we  formed  patients  clusters  using  both  aide  and  nurse  time 
as  the  dependent  variable.  For  reasons  discussed  later,  our  results  were 
derived  mainly  using  aide  time  as  a  dependent  variable. 

3 .5  Comparison  of  Patient  Classification  Schemes 

The  AUTOGRP  analysis  was  performed,  separately,  three  times.  From  the 
PSRO-derived  variables  we  obtained  the  "PSRO  RUGs,"  and  from  the  1974  and  1977 
Battelle  datasets  we  derived  the  "B74"  and  "B77  RUGs."  We  expected  that  these 
three  classification  systems  would  not  appear  de  facto  the  same,  i.e.,  that 
different  independent  variables  would  by  chance  be  used  in  each  system. 
However,  a  major  question  was  not  whether  the  same  variables  were  used,  but 
whether  the  three  systems  would  in  fact  give  different  results  when  applied  to 
a  management  problem  or  to  developing  a  facility  profile.  It  would  be 
sufficient  (but  not  necessary)  if  it  could  be  shown  that  the  same  patients 
would  be  grouped  together  in  each  system. 
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Exhibit  3-7 

Diagnostic  Categories  with  Associated 
ICD-9  Codes 


CATEGORY  #1     -  DEMENTIA 

Nonpsychotic  brain  syndrome  NOS 

3109 

Senile  dementia 

2900 

Mental  retardation  NOS 

319 

Presenile  dementia 

29010 

Senility  without  psychosis 

797 

Down's  Syndrome 

75«0 

Alzheimer's  Disease 

3310 

Obstructive  hydrocephalus 

3314 

CATEGORY  Ml    -    NEUROLOGICAL  MOTOR  DYSFUNCTION 

CVA 

436 

Multiple  sclerosis 

340 

Cerebral  artherosclerosis 

4370 

Paralysis  agitans 

3320 

Cerebrovascular  Disease  NOS 

4379 

Hemiplegia  NOS 

3429 

a                 t               1                   1                  >i«  * 

Cerebral  palsy  NOS 

3439 

Traumatic  subarachnoid  hemorrhage 

85200 

Cerebral  artery  occlusion  NOS 

4349 

Coma  &  stupor 

7800 

Brain  injury  NEC. 

85400 

Paralysis  NOS 

3449 

Encephalopathy  NOS 

3483 

Spinal  cord  injury  NOS 

9529 

Late  Effects  of  Cerebrovascular  disease 

438 

Non-ruptured  cerebral  aneurysm 

4373 

Transient  cerebral  ischemia  NOS 

4339 

Acute  infectious  polyneuritis 

3570 

Q_uadriplegia  NOS 

3440 

Cerebral  degeneration  NEC. 

331 89 

Hemiplegia 

342 

Subarachnoid  hemorrhage 

430 
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Exhibit  3-7  (pg.  2) 
CATEGORY  #2  -  NEUROLOGICAL  MOTOR  DYSFUNCTION  (continued) 


Hereditary  progressive  muscular  dystrophy  3591 

Cerebral  embolism  4341 

Mononeuritis  NOS  3559 

Basilar  artery  syndrome  4350 

Diabetic  neuropathy  manifested  In  adult  25060 

Cerebral  thrombosis  4340 

Vertebral  artery  syndrome  4351 

Huntington's  Chorea  3334 

Cerebellar  ataxia  NEC  3343 

Spinal  cord  disease  NOS  3369 

Meningitis  NOS  3229 

CATEGORY  #3    -  PSYCHOSIS 

Schizophrenia  NOS  29590 

Psychosis  NOS  2989 

Paranoid  state  NOS  2979 

Manic  depressive  NOS  29680 

Depressive  disorder  NEC  311 

Neurotic  depression  3004 

Adjust  I ve  reaction  3099 

Neurotic  disorder  3009 

Anxiety  state  NOS  30000 

Reactive  depression  psychosis  2980 

Schizophrenia  NOS    CHR  29592 

CATEGORY  §h  -  MUSCULOSKELETAL  DISABILITY 

Fr  neck  of  femur  NOS  8208 

Osteoarthritis  NOS  -  unspec  71590 

Fx  femur  NOS    -  closed  82100 

0th  acq  limb  deformity  73689 

Rheumatoid  arthritis  7140 

Pelvic  fracture  NOS  8088 

Arthropathy  NOS  -  unspec  71690 
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Exhibit  3-7  (pg.  3) 
CATEGORY  #4  -  MUSCULOSKELETAL  DISABILITY  (cont i nued ) 


Amputation  leg  -  unilateral  NOS  8974 

Vertebral  Fx  NOS  -  closed  8058 

Humerus  NOS  -  closed  81220 

Fx  ankle  NOS  -  closed  8248 

Fx  tibia  NOS  -  closed  82380 

Fx  tibia  and  fibula  NOS  82382 

Late  amputation  complication  NOS  99760 

Fx  fibula  NOS  -  closed  82381 

Fx  carpal  bone  NEC  -  closed  81409 

Contusion  of  hip  92401 

Idiopathic  scoliosis  73730 

Forearm  deformity  NOS  73600 

CATEGORY  #5  -  CARDIAC  DISEASE 

Coronary  atherosclerosis  4140 

Atherosclerosis  NOS  4409 

Congestive  heart  failure  4280 

ASCVD  4292 

Hypertension  NOS  4019 

Atriovent  block  complete  4260 

Myocardial  infarct  NOS  4109 

Hypertensive  heart  disease  NOS  40290 

Acute  lung  edema  NOS  5184 

Sinoatrial  node  dysfunction  42781 

Heart  disease  NOS  4299 

Premature  Beats  NEC  42769 

Myocarditis  NOS  4290 

Cardiac  dysphythmia  NOS  4279 

Atrial  fibrillation  42731 

Aortic  valve  disorder  4241 

CHR  ischemic  heart  disorder  4149 

Angina  pectoris  4139 

Acute  ischemic  heart  disorder  NEC  41 18 

Cardiac  arrest  4275 
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Exhibit  3-7  (pg.  4) 


CATEGORY  #6  -  PULMONARY  DISEASE 

Pneumonia    organism  NOS  A86 

CHR  airway  obstruction  NEC  496 

Food/vomit  pneumonitis  5070 

Bronchitis  NOS  490 

Acute  URI    NOS  4659 

Pulmonary  embolism/ infarct  ^151 

Pulmonary  congest/hypostas is  514 

Broncopuemon ia    org       NOS  485 

Pulmonary  TB  -  NOS  -  unspec  01190 
Postinflammatory  pulmonary  fibrosis  515 

Pulmonary  eosinophil ia  5183 

Late  effect  TB,  respi ratory/NOS  1370 

Hemoptysis  7863 

CATEGORY  17  -  NEOPLASMS 

Malignant  neoplasm  colon  1539 

Malignant  neoplasm  breast  1749 

Malignant  neoplasm  corpus  uteri  1820 

Malignant  neoplasm  rectum  15^1 

Malignant  neoplasm  NOS  1991 

Leukemia  -  unspec    cell  NOS  2089 

Malignant  neoplasm  head/face/neck  1950 
Malignant  neoplasm  bronch/lung  NOS  1629 

Malignant  neoplasm  bladder  NOS  1889 

Malignant  neoplasm  skin  NOS  1739 

Bone/skin  neoplasm  NOS  2392 

Brain  neoplasm  2397 

Malignant  neoplasm  stomach  NOS  1519 

Benign  neoplasm  lymph  nodes  2290 
Malignant  neoplasm  lymph-axilla/arm  1963 

Malignant  neoplasm  sigmoid  colon  1533 

Lymphoma  NEC  lingual  tonsil  1416 

Hodgkin's  Disease  NOS  unspec  20190 

Mai iqnant  neoplasm  ovary  1 B 30 


28 


Exhibit  3-7  (pg.  5) 


CAItuUKY  ffo  "  UKINAKY    1  KAL  1 

Urinary  tract  infection 

5990 

Hyperplasia  of  Prostate 

600 

Nephroptoses 

5930 

Neurogenic  bladder 

• 

3H61 

Retention  of  urine 

7882 

Hematur  ia 

5997 

Urethral  stricture  NOS 

5989 

Renal  urethral  disorder  NOS 

5939 

Calculus  of  kidney 

5920 

Chronic  renal  failure 

585 

CATEGORY  #9  "  GASTROINTESTINAL  DISORDERS 

Gastrointestinal  hemorrhage 

NOS 

5789 

Diverticulitis  of  colon 

56211 

Cholecystitis  NEC 

5751 

Intestinal  obstruction  NOS 

5609 

Rectal  anal  hemorrhage 

5693 

Duodenal  ulcer  NOS 

53290 

Diaphragmatic  hernia 

5533 

Cholelith  with  cholecystitis  NEC 

57^10 

Dysphag  ia 

7872 

Alcohol  cirrhosis  liver 

5712 

Hepatic  coma 

5722 

Idiopathic  proctocolitis 

556 

Disease  of  gall  bladder  NOS 

5759 

Acute  pancreatitis 

5770 

Liver  disease  NOS 

5739 

Cholel ithlasis  NOS 

57420 

Chronic  pancreatitis 

5771 

Idiopathic  proctocolitis 

556 

Impaction  Intestine  NEC 

56039 

Acute  necrosis  of  liver 

570 

Abdominal  pain 

7890 

Diverticulosis  of  colon 

56210 

Irritable  colon 

5641 
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Exhibit  3-7  (pg.  6) 
CATEGORY  #  9  -  GASTROINTESTINAL  DISORDERS  (continued) 


Enterostomy  malfunction  5696 

Atrophic  gastritis  5&51 

Gastritis/duodenitis  NOS  5355 

Stomach  ulcer  NOS  53190 

CATEGORY  #10  -  EYE  DISORDERS 

Cataract  NOS  3669 

Senile  cataract  36610 

Glaucoma  3659 

CATEGORY  #11  -  SKIN  DISORDERS 

Decubitus  ulcer  7070 

Cellulitis  6829 

Chronic  skin  ulcer  7079 

Carbuncle  NOS  6809 

Burn  9^90 

Cel lul itis  of  leg  6826 

Late  effect  of  burn  9069 

Sebaceous  cyst  7062 

CATEGORY  #12  -  ENDOCRINE  DISORDERS 

Diabetes  uncomplicated  -  adult  25000 

Thyrotoxicosis  lk2 

CATEGORY  #13  -  PERIPHERAL  VASCULAR  DISEASE 

Peripheral  vascular  disease  NOS  A^39 

Gangrene  785** 

Thrombophlebitis  A519 

Peripheral  vascular  anomaly  NEC  7^76 

Venous  thrombosis  A539 
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Such  an  approach,  suggested  by  Klastorin,1^'1*?  was  applied  here.  We 
began  with  a  data  base  containing  for  each  pair  of  patients  all  the  variables 
used  to  determine  his/her  classification  group  in  each  of  two  systems.  Each 
pair  of  patients  was  considered  in  turn  and  we  determined  whether  the  pair  was 
in  the  same  or  different  groups  in  each  of  the  two  systems.  If  the  systems 
are  concordant,  then  it  can  be  expected  that  pairs  of  patients  who  are  in  the 
same  group  in  one  system  will  be  in  the  same  group  in  the  other,  and, 
conversely,  pairs  of  patients  in  different  groups  in  one  system  will  be  in 
different  groups  in  the  second.  Counting  the  number  of  times  pairs  are  in  the 
same  or  different  groups  under  the  two  systems,  the  results  can  be  displayed 
in  a  2x2  table  as  shown  in  Exhibit  3-8,  and  a  measure  of  concordance  can  be 
derived  from  the  standard  Kappa  statistic  for  a  2x2  table  and  its  associated 
Normal  distribution. ^  with  three  systems  we  had  a  total  of  three  comparisons 
which  could  be  made,  and  we  made  each  of  these  comparisons  using  each  of  the 
three  data  bases  (PSRO,  Battelle  1974  and  Battelle  1977). 

3.6    Facility  Profiles  and  Cost  Analyses 

The  derivation  of  groups  of  patients  with  similar  resource  consumptions, 
at  least  as  measured  by  staff  time  or  staff  time  estimates,  provides  a 
preliminary  case-mix  measure  for  a  facility.  Either  the  distribution  of  case 
types  in  each  facility  can  be  examined,  or,  to  make  evaluation  more 
manageable,  the  proportions  of  patients  in  each  group  can  be  collapsed  into  a 
single  measure.  If  w(i)  is  the  weight  (case  intensity)  assigned  to  RUG  i,  and 
p(i)  is  the  proportion  of  patients  of  the  facility  in  RUG  i,  then  the  average 
case-mix  for  a  facility  is  given  by  the  weighted  average,  i.e., 
C  =  w(i)  p(i).  The  weights  can  be  obtained  by  evaluating  for  each  of  the 
RUGs  the  average  (for  that  RUG)  of  the  dependent  variable  or  any  other  measure 
of  case  care  needs.  Here,  we  had  three  data  bases  (the  PSRO  and  two  Battelle 
data)  from  which  to  compute  weights.  Given  three  RUGs  and  three  data  bases 
from  which  to  derive  weights,  a  total  of  nine  possible  univariate  case-mix 
measures  for  a  facility  could  be  derived.  Although  we  examined  all  nine,  we 
found  little  difference,  and  decided  to  use  each  RUG  with  weights  derived  from 
the  PSRO  data  base  —  again  a  total  of  three  systems.  We  then  compared  these 
three  systems  by  contrasting  the  values  obtained  by  each  for  the  76  facilities 
in  the  New  Haven  and  Litchfield  Counties,  as  well  as  taking  the  Pearson 
Correlations  between  these  values. 

During  the  development  of  the  Resource  Utilization  Groups,  one  of  the 
staff  supported  by  this  project  was  involved  with  a  detailed  analysis  of  costs 
in  Connecticut  nursing  homes.  This  work  lead  to  a  Masters'  Thesis,  available 
separately.     The  basic  methodology  of  this  work  is  outlined  here. 

Since  1975  Connecticut  has  required  that  nursing  homes  report  their  costs 
on  a  uniform  basis.  The  ce  cost  data  used  was  for  1978,  the  latest  availabl  e 
at  the  time  the  initial  study  was  performed.  Multiple  regression  analysis 
permitted  the  determination  of  those  factors  explanatory  of  cost  differences 
between  facilities.  In  particular,  the  dependent  variable  used  was  average 
operating  cost  per  patient,  defined  as  the  total  expenditures  of  the  facility 
less  debt  service  (depreciation,  amortization,  and  interest)  and  property 
taxes,  divided  by  the  total  patient  days.  Independent  variables  included 
measures  of  capacity  (number  of  beds),  occupancy,  ownership,     level    of  care, 
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Exhibit  3-8 

Structure  of  the  Analysis  of 
Concordance  of  Classification  Systems 


System  A 
Assigned  to  same  group 

Yes  No  Totals 

System  B                Yes         n  n  n 

Assigned  to                         11  12  1. 
same  group 

No           n  n  n 

21  22  2. 

Totals        n  n  n 

.1  .2 
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payment  source,  etc.  A  full  list  of  the  variables  considered  is  given  as 
Exhibit  3-9.  One  explicit  goal  of  this  study  was  to  examine  whether  or  not 
economies  of  scale  would  be  seen,  after  adjusting  for  these  other  variations 
between  facilities.  Thus  special  attention  was  given  to  the  importance  and 
impact  of  variables  associated  with  the  number  of  patient  days,  evaluated 
either  by  examining  the  coefficient  and  statistical  significance  of  these 
variables  in  the  regression  equation,  or  by  evaluating  the  relationship 
-  between  the  residuals  of  the  best  regression  equation  (excluding  these 
variables)  and  these  variables.  The  regression  analysis  was  first  performed 
on  the  63  Skilled  Nursing  Facilities  in  the  PSRO  II  area,  then  the  results 
checked  for  robustness  in  the  state-wide  data  base  of  208  facilities. 
Additional  details  of  the  methodology  are  available  in  the  attached  report. 

The  results  obtained  by  Stratton  were  directly  of  use  in  this  study  to 
evaluate  the  effect  of  case-mix  after  having  controlled  for  other  variables 
affecting  cost.  As  Stratton  indicates,  a  major  gap  in  the  ability  to  develop 
appropriate  cost  explanations  is  the  lack  of  a  measure  of  case-mix.  We 
therefore  included  the  facility  case-mix  index  as  a  variable  in  regression 
equations  to  explain  average  cost  per  patient  day,  adjusting  the  cost  for 
those  variables  already  determined  in  the  earlier  study  as  being  influential 
in  explaining  cost  differentials.  Hopefully,  case-mix  would  be  found  to  be 
significantly  and  positively  correlated  with  cost.  The  lack  of  case-mix 
measures  for  all  state  facilities  restricted  the  analysis  to  the  63  facilities 
in  the  PSRO  II  area. 
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4.  Findings  and  Results 

The  analyses  described  in  the  previous  section  were  performed  in  the 
period  from  November  1981  through  October  1982.  We  describe  first  the 
analysis  of  the  data  collected  during  this  project  —  the  PSRO  II  patient 
assessments,  and  the  subjective  and  objective  measurements  of  nursing  home's 
staff  time  —  then  the  analysis  of  the  two  datasets  obtained  from  the  Battelle 
Institute.  Finally,  we  report  on  the  comparisons  of  results  obtained  from 
these  sources,  their  use  in  developing  a  case-mix  measure  and  determining  cost 
in  New  Haven  and  Litchfield  County  Skilled  Nursing  Facilities. 

4.1  Evaluation  of  Subjective  Estimation  of-  Nursing  Home  Staff  Time 

A  goal  of  this  study  was  to  examine  the  feasibility  of  using  nursing  home 
staff's  estimations  of  their  time  spent  caring  for  patients.  This  was  used  as 
a  surrogate  for  actual  time  spent,  since  time-and-motion  and  work-sampling 
studies  are  expensive  and  intrusive. 

As  described  earlier  in  the  methodology  section,  estimates  of  the  amounts 
of  time  required  to  care  for  each  of  1469  patients  were  obtained  from  the 
aides  and  nurses  caring  from  them.  Almost  all  of  these  estimates  were 
obtained  during  the  course  of  regular  PSRO  utilization  review.  Exhibit  4-1 
displays  characteristics  of  these  estimates. 

Not  unexpectedly  the  distribution  of  estimated  nurse  time  had  higher 
variability  than  that  of  aide  time.  This  is  see  by  the  higher  coefficient  of 
variation  (the  standard  deviation  divided  by  the  mean):  1.3  for  nurses  and  .77 
for  aides.  The  distribution  of  patient  classifications  of  workload  was  not 
skewed  towards  maximal  care,  as  might  have  been  expected,  but  rather 
distributed  approximately  normally  across  the  five  categories  (see  Exhibit 
4-2).  We  felt  therefore,  that  these  estimates  were  a  serious  and  objective 
attempt  by  the  SNF  staffs  to  appropriately  classify  the  relative  care  needs  of 
their  patients. 

Objective  measures  of  the  actual  time  spent  by  staff  caring  for  patients 
were  obtained  for  426  patients,  a  subset  of  the  1469  patients  on  whom 
subjective  estimates  were  available  (Exhibit  4-3).  For  these  patients,  data 
was  thus  available  on  both  the  subjective  estimation  of  staff  time  and  an 
objective  measurement  from  an  actual  time  study. 

The  objective  data  used  for  the  comparisons  were  the  staff  times  (nurse, 
aides,  and  combined)  for  the  day  shifts  only,  averaged  over  the  number  of 
shifts.  (Night  shifts  were  not  considered  as  the  total  number  of 
patient-shifts  recorded  was  low.)  The  subjective  estimates  and  actual  times 
were  compared  by  evaluating  the  Pearson  correlations.  No  difference  in 
results  occured  if  the  observations  were  unweighted,  or  weighted  by  the  number 
of  shifts. 

Correlations  between  the  objective  and  subjective  measures  are  displayed 
in  Exhibit  4-4.  Combining  the  nurses'  and  the  aides'  classifications  resulted 
in  an  average  classification  variable  which  correlated  well  with  both  the  aide 
time  (.55)  and  with  total  staff  time  (.57).  Similarly,  aides'  classifications 
of  total  time  correlated  well  with  their  actual  times  (.49).     In  contrast,  the 
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Exhibit  4-1 

Characteristics  of  Subjective  Estimates  and 
Classifications  of  Staff  Time 


Mean 


Median 


Standard 
Deviat  ion 


Classification  of 
relative  time 

By  nurses 
By  aides 

Average  Classification 

Estimation  of  time 


3.24 
3.30 

3.27 


3.0 
3.0 

3.25 


1.21 
1 .28 

1.14 


By  nurses,  of  nursing  time  .74 

By  nurses,  of  total  time  1.73 

By  aides,  of  aide  time  1.21 

By  aides,  of  total  time  1.75 


.50 
1.50 

1  .00 
1 .50 


.76 
1  .22 

.93 
1.30 


37 


Exhibit  4-2 

Distribution  of  Classifications  of  Staff  Workload 
Range  Nurses  Aides  Total 


1-  <2 

2-  <3 

3-  <4 

4-  <5 
5 


10.5%* 

19.7 

31.3 

20.2 

18.2 


11.7% 
18.6 
28.7 
19.5 
21 .5 


12.4% 

22.0 

31.5 

21.5 

12.6 


*Percentages  may  not  add  to  100%  due  to  rounding;  n=1469. 
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Exhibit  4-3 
Objective  Measurement  of  Staff  Time 


Observations  Mean  Standard  Deviation 

Day  Shift 

Nurses  1115  11.45  12.80 

Aides  1115  34.90  25.79 


Night  Shift 

Nurses  366  8.32  9.38 

Aides  366  19.05  14.40 
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Exhibit  4-4 

Pearson  Correlations**  Between  Subjective 
and  Objective  Measures  of  Staff  Time 


Objective  Measures*** 
Nurse  Time        Aide  Time        Total  Time 

Subjective  Estimates 

Classification  of 
relative  time 

By  nurses  .27 

By  aides  .49 

Average  Classification  .25  .55  .57 

Estimation  of  time 

By  nurses,  of  nursing  time  .20 

By  aides,  of  aide  time  .11* 

Total  time  (average  of  aide  .20 
and  nurse) 


*      Significant  at  the  5%  level;  all  other  values  significant  at  the  .001 
level 

**    Weighted  by  number  of  shifts 
***  Day  shifts 
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classifications  did  not  correlate  well  with  actual  nursing  time  (.27  and  .25), 
a  result  not  surprising  in  light  of  the  fact  that  the  majority  of  patient  care 
in  nursing  homes  is  provided  by  aides.  For  example,  the  1983  National  Academy 
of  Sciences  study  on  nursing  reports  that  while  registered  nurses  comprise  46% 
of  a  hospital  nursing  staff  and  aides  23%,  in  nursing  homes  registered  nurses 
comprise  15%  of  the  staff  and  aides  71%. ^9 

Direct  estimation  of  nursing  and  aide  time  was  expectedly  less 
successful,  since  it  is  generally  agreed  that  direct  estimation  of  time  spent 
is  not  accurate.  This  results,  at  times,  in  direct  estimates  that  exceed  the 
total  time  of  the  shift,  are  more  heterogeneous  than  appropriate,  etc. 
Although  our  study  design  precluded  evaluating  these  phenomena,  the  lack  of 
correlations  seen  between  different  staff  time  estimates  and  actual  were 
representatively  low  (.20  and  .11). 

It  should  be  noted  that  all  the  correlations  shown  represent 
statistically  significant  relationships  (at  the  0.1%  level,  except  for  the 
r=.ll  correlation  between  aide  time  estimates  and  actual,  significant  at  the 
5%  level).  Nevertheless,  correlations  substantially  higher  than  just 
significant  were  considered  essential  for  the  success  of  this  study. 

In  summary,  we  found  that  nurses  and  aides  did  a  good  job  estimating  the 
relative  intensity  of  care  required  by  their  patients.  They  placed  patients 
evenly  along  the  scale  from  light  to  heavy  care,  and  this  classification 
correlated  well  with  measured  staff  time.  We  thus  concluded  that  this 
combined  (nurses  and  aides)  classification  of  intensity  of  patient  care 
requirement  was  a  reasonable  dependent  variable  describing  resource 
consumption  by  nursing  home  residents. 


4.2  The  PSRO  II  Resource  Utilization  Groups 


On  the  strength  of  the  results  above,  the  combined  nurses  and  aide 
classification  of  relative  patient  care  requirements  was  used  as  the  dependent 
variable.  The  independent  variables,  patient  characteristics,  were  used  to 
explain  the  differences  seen  in  this  measure  of  resource  consumption.  An 
Automatic  Interactions  Detection  program  was  used  to  determine  clusters  of 
patients  with  similar  measures  of  staff  time,  as  described  in  Section  3. 


The  set  of  1469  patients  on  whom  we  had  both  a  PSRO  II  assessment  and  a 
subjective  estimation  of  care  time  requirements  constituted  the  database  for 
the  AUTOGRP  analysis.  For  the  total  group  of  146  9  patients,  the  mean 
classification  of  patient  care  needs,  recorded  on  a  scale  from  1  to  5,  was 
3.22  and  the  standard  deviation  1.16.  All  the  variables  included  in  the  PSRO 
II  dataset  were  then  examined  to  determine  their  ability  to  reduce  the 
variance  in  this  dependent  variable.  Exhibit  4-5  displays  the  reductions 
obtained  if  each  variable  in  the  data  was  used  for  the  initial  decision  upon 
which  to  partition  the  1469  patients. 

Nine  variables,  all  describing  physical  ability,  individually  provided 
more  than  20%  reduction  in  variance.  These  included  the  Activity  of  Daily 
Living  scale  variables  for  toileting,  dressing,  personal  hygiene,  and  feeding 
(all  except  for  bathing,  which  provided  only  slightly  less  reduction  —  15%) , 
along  with  ability  to  ambulate,  transfer  from  bed  to  chair,   and  continence  of 
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Exhibit  4-5 

Initial  Reduction  in  Variance  of  Average  Time 
Classifications  for  PSRO  Dataset 


Variable 

Variable 

Number  of 

Percent 

Name 

Description 

Groups 

Reduction 

ATOILT 

Toilet 

3 

28.6? 

ADRESS 

Dress 

3 

•J 

28.5 

APERSH 

Personal  Hygiene 

3 

28.4 

AMBULE 

Ambulation 

4 

27.8 

TRANSF 

Transfer  Ability 

4 

26  .0 

CONTBL 

Continence-Bladder 

3 

23.8 

AFEED 

Feed 

3 

22.6 

CONTBO 

Continence-Bowel 

3 

20.6 

INCONT 

Total  Bowel/Bladder  Continence, 

2 

20.3 

Catheter 

ABATHE 

Bathe 

2 

14. 9 

RSTRNT 

Restraints 

2 

1 1  .2 

COMREC 

Communication  Receptive 

3 

•J 

10.0 

PLNACT 

Planned  Activities 

3 

9.3 

COMEXP 

Communi cation  ExDressive 

2 

8  9 

MNSTAT 

1  IdA                  O  vQ.  w  LAO 

-} 
j 

7  9 

J 

7  7 

TO  - 

T  rrt"  a  1/"p  /  On    m  i Mom'  t^rjr*n  ncr 

O 

c 

7 

uecuDX tus 

d 

f  o 

QPCT  A  C 

Sociability 

3 

7  .3 

DCUDnT 

nanrUl 

nenauiii tation  potential 

d 

D  .  d 

Cannot  Communicate 

d 

b  •  1 

1/LrhhiD 

Tube  or  Clysis  Feeding 

d 

*» .  y 

DhLUiJL 

Decubitus  Care 

d 

4.7 

ratient  otatus 

d.        *4  . 

il  k 
4  .  0 

'I'll  C1C*t?T^ 

let  hhiJ 

Tube  Feeding 

d 

3 . 9 

PA  Y^RP 

1  d.y  Illcll  L    ouui  m 

P 
c. 

SPSKCR 

Special  Skin  Care 

2 

3.6 

WHEEL 

Wheelchair  Use 

2 

2.9 

ISCATH 

Irr/Spec  Catheter  Care 

2 

2.8 

SPOUSE 

Social  Contact  (Spouse) 

2 

2.5 

SENSVS 

Sensory  Vision 

2 

2.5 

TRNFRM 

Transfer  From 

2 

2.4 

RESPRT 

Responsible  Party 

2 

2.2 

SENSHR 

Sensory  HEaring 

2 

1.8 

MRSTAT 

Marital  Status 

2 

1  .7 

PRLVAR 

Prior  Living  Arrangement 

2 

1 .6 

SCTION 

Suction 

2 

1  .5 

ROM 

Range  of  Motion 

2 

1  .4 

VISTOT 

Total  Visits 

2 

1.3 

FRVITS 

Frequent  Vital  Signs 

2 

1  .2 
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Exhibit  4-5  (Cont.) 

The  remaining  variables  did  not  provide  variance  reductions  in  excess  of  1.0% 

SOTHER  Other  Special  Care 

WNDCAR  Wound  Care 

BNONE  No  Behavior  Problem 

NREHAB  Nursing  Rehabilitation 

BNDET  Behavior  Problem  (N.D.) 

APATHY  Apathy 

AGE  Age 

SOCSER  Social  Service 

MUSTRN  Muscle  Training 

DEPRESS  Depressed 

MNDET  Mood  Disturbance  (N.D.) 

FAMILY  Social  Contact  (Family) 

FRIEND  Social  Contact  (Friend) 

CLERGY  Social  Contact  (Clergy) 

PSEX  Sex 

ANXIOS  Anxious 

AMTRAN  Ambulation  Training 

WANDER  Wander some 

REALOR  Reality  Orientation 

NOISY  Noisy 

BELLIG  Belligerent 

OXYTHR  Oxygen  Therapy 

TRAIN  Muxcle,  Ambulation  or  Transfer  Training 

MHEALTH  Mental  Health 

TRTRAN  Transfer  Training 

STDRES  Sterile  Dressing 

F1TOT  Total  Medications 

RACE  Race 

TYPADM  Type  of  Admission 

THDIET  Therapeutic  Diet 

MNONE  No  Mood  Disturbance 

FR1TOT  Medication  Route  Total 

LAB  Laboratory  Tests 

OHELTH  Other  Health  Care 

AGITED  Agitated 


n=1496 
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bladder  and  bowel.  Three  more  variables  provided  reductions  of  from  ten  to 
fifteen  percent:  independence  of  bathing,  use  of  restraints  and  ability  to 
communicate  — -  the  only  behavioral  variable  in  the  top  dozen.  The  physical 
capability  variables  have  been  found  in  prior  studies  to  be  important 
predictors  of  resource  consumption. 50-54 

The  variable  employed  to  initially  partition  the  full  sample  of  1469 
patients,  DRESS,  was  chosen  for  a  combination  of  reasons.  First,  it  had  close 
to  the  highest  explained  variance  and  achieved  this  using  only  three  groups. 
Furthermore,  other  variables,  when  used  for  this  initial  split,  provided 
classification  systems  less  satisfactory  on  intuitive  grounds,  for  example, 
with  secondary  splits  what  made  less  sense  or  poorer  total  reduction  for  the 
full  classification  system.  In  particular,  we  developed  systems  with  initial 
split  based  on  the  nine  variables  with  the  highest  explained  variance,  as  well 
as  with  variables  identified  by  project  staff  as  important:  mental  status, 
behavioral  variables,  and  type  of  placement. 

The  partitioning  process  resulted  in  the  construction  of  a  patient 
classification  scheme  consisting  of  nine  patient  categories  or  PSRO  Resource 
Utilization  Groups  (PSRO  RUGs).  Each  group  is  defined  by  patient  attributes 
including  independence  in  dressing  (DRESS),  independence  in  feeding  (FEED), 
ability  to  ambulate  (AMBDL) ,  and  whether  intake  and  output  of  fluids  is 
monitored  ( INTAKE/ OUTPUT) .  Exhibit  4-6  lists  the  variables  involved  in 
defining  this  system.  The  result  of  this  interactive,  reiterative 
classification  process  is  diagramed  in  Exhibit  4-7.  In  such  a  "tree," 
diamond- shaped  figures  represent  decision  nodes  and  contain  the  name  of  the 
variable  used  in  splitting  patient  groups.  Lines  (branches)  emanating  from 
the  diamonds  are  labeled  with  variable  values  and  lead  either  to  other 
diamonds  (decision  nodes)  or  rectangles  that  represent  final  groups  and  which 
contain  group  statistics. 

In  the  PSRO  RUGs,  the  entire  dataset  is  divided  into  three  branches  based 
on  the  variable  DRESS.  The  first  branch,  indicating  patients  who  dress 
themselves  or  dress  with  supervision  becomes  final  Group  1,  the  least 
resource-intense  group,  and  is  split  no  further.  The  second  branch, 
indicating  those  who  dress  with  support,  is  partitioned  into  RUGs  #2  and  #3. 
RUG  #2  contains  patients  who  ambulate  by  themselves  or  with  supervision,  while 
group  #3  consists  of  patients  who  need  assistance  in  ambulation. 

The  third  branch,  those  who  are  completely  dependent  upon  others  to 
dress,  is  itself  divided  into  three  branches.  The  first  branch,  consisting  of 
those  who  feed  themselves  or  eat  with  supervision,  is  divided  into  final  RUGs 
#4,  #5,  or  #6  according  to  a  patient's  ability  to  ambulate.  Group  #4 
ambulates  independently  or  with  supervision,  group  5  ambulates  with  support, 
while  group  #6  ambulates  only  with  assistance.  The  second  branch  becomes  RUG 
#7,  those  patients  who  need  support  for  eating.  The  third  and  final  branch, 
those  needing  total  care  when  fed,  is  partitioned  into  final  RUGs  #8  and  #9 
according  to  whether  or  not  fluid  intake  or  output  information  is  collected. 

When  the  sample  is  split  into  these  nine  groups,  a  total  variance 
reduction  of  37.8%  is  achieved.  It  should  be  noted  that  at  each  split,  missing 
data  may  lead  to  a  few  patients  that  are  not  classified,  so  that  the  numbers 
of  patients  in  the  final  groups  do  not  exactly  total  to  the  initial  sample 
size . 


1 
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Exhibit  4-6 

Variables  Used  to  Define  PSRO 
Resource  Utilization  Groups 


Variable 


DRESS* 


FEED* 
AMBUL* 


INTAKE/OUTPUT 


Values 


Ind. 
Supv. 
Supp. 
Tot.  care 

(see  DRESS) 

Ind. 

Supv. 

Supp. 

Bed/chair 

Yes/no 


Interpretation 

Ability  to  dress  oneself 

Individually,  without  aid 

With  supervision 

With  staff  support 

Only  by  others 
Ability  to  feed  oneself 

Ability  to  walk 

Individually,  without  aid 

With  supervision 

With  staff  support 

Confined  to  bed  or  chair 
Monitored  for  intake/output  of  fluid 


Additional  Variables  Used  in  Other  or  Extended  Classification  Systems 


AMBUL* 
TOILET* 

BOWEL 

BLADDER 

NO.  MEDICATIONS 


(see  DRESS) 

(see  DRESS) 

Cont. 
Incont . 

(see  BOWEL) 


0-2 

>2 

REASON  FOR  PLACEMENT 

Temp. -Hip  Fx 
Temp. -Other  Fx 
Temp.-CVA 
Temp. -Recup. 
Perm. -Cognit. 
Perm.-Phy.  Dis. 
Perm.-Sev.  Med. 
Perm. -Term.  Care 


Ability  to  bathe  oneself 
Ability  to  toilet  oneself 

Bowel  continence 

Continent 

Incontinent 
Bladder  continence 

Numer  of  medications  prescribed 

Zero  to  two  medications 

More  than  two  medications 
Reason  for  placement  in  nursing  nome 

Temporary  -  hip  fracture 

Temporary  -  other  fracture 

Temporary  -  cardio- vascular  accident 

Temporary  -  for  recuperation 

Permanent  -  cognitive  disability 

Permanent  -  physical  disability 

Permanent  -  severity  of  medical  illness 

Permanent  -  terminal  care 


♦Activity  of  Daily  Living  (ADD 
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Two  of  the  three  variables  used  to  describe  functional  status  (DRESS  and 
FEED)  are  from  those  suggested  by  Katz  and  others  (see  Section  2.2).  It  is  not 
surprising  to  find  that  these  variables  are  effective  in  describing  resource 
consumption,  and  that  our  results  are  parallel  and  confirmatory  of  those  of 
others. 55-56  However,  it  also  is  interesting  to  note  that  the  five  ADL 
variables  and  other  variables  describing  functional  status  are  highly 
inter correlated.  Although  each,  individually,  has  high  explanatory  power, 
their  joint  power  is  not  much  greater  than  only  one  or  two  of  them,  alone. 
For  example,  the  variable  describing  the  ability  to  dress,  alone,  is 
sufficient  to  define  one  of  the  RUGs. 

For  reasons  discussed  in  a  later  section,  but  mainly  pertaining  to  the 
ease  by  which  it  could  be  controlled  by  a  facility,  the  inclusion  of  the 
yes-no  variable  denoted  whether  or  not  a  patient  was  being  monitored  for 
intake-output  of  fluids  may  not  always  be  appropriate.  Exhibit  4-8  describes 
an  alternative  for  this  last  split,  using  the  next  best  variable:  reason  for 
placement  (see  definition  of  values  in  Exhibit  4-6).  With  this  alternative 
variable  the  reduction  of  variance  would  decrease  from  38%  to  about  37%. 

In  developing  our  final  RUGs,  we  took  care  to  avoid  using  any  variables 
which  would  create  groups  with  number  of  patients  less  than  approximately 
forty.  We  were  concerned  that  such  small  groups  might  have  extremely  high 
variability  and  that  we  might  be  describing  coincidence  rather  than  explaining 
variation.  Nevertheless,  understanding  these  limitation,  we  found  that  the 
next  set  of  "splits,"  providing  a  more  elaborate  and  detailed  classification 
system,  might  be  made  on  the  following  variables:  number  of  medications  taken; 
independence  in  bathing,  toileting,  or  ambulation;  and  bowel  or  bladder 
incontinence  (see  Exhibit  4-9).  In  total,  however,  these  provided  us  with 
only  an  additional  1.8%  reduction  in  variance. 

As  mentioned  earlier,  of  particular  interest  in  this  study  was  to  examine 
the  usefulness  of  diagnosis  as  a  predictor  of  patient  resource  utilization. 
First,  individual  diagnoses  were  examined  for  their  explanatory  power  of  the 
average  classification  of  the  time  spent  caring  for  patients.  Given  the  large 
number  of  ICD-9  diagnostic  codes  observed,  it  was  expected,  as  we  indeed 
found,  that  no  individual  code  would  prove  useful  in  differentiating  groups  at 
any  stage  of  the  analysis. 

It  was  likely  that  variables  describing  the  presence  or  absence  of  groups 
of  diagnoses  (see  definitions  in  Exhibit  3-7) ,  two  additional  variables  formed 
by  combining  one  or  more  neurological  classifications,  and  the  variable 
representing  the  number  (1  to  13)  of  such  diagnostic  groups  would  be  more 
descriptive  of  resource  consumption.  The  last  variable  was  included  on  the 
rationale  that  it  might  be  representative  of  the  complexity  of  a  patient's 
illness.  Exhibit  4-10  displays  the  reduction  observed  for  each  of  these 
variables  when  used  as  the  initial  grouping  variables  for  the  entire  sample  of 
1469  patients.  Of  the  yes/no  variables,  only  those  associated  with 
neurological  diagnoses  demonstrated  any  explanatory  power.  These  included  the 
variables  NEURO,  indicating  neurological  motor  dysfunction  (1.85%  variance 
reduction)  and  NEUR012,  which  includes  both  neurological  dysfunction  and 
dementia  (1.32%  variance  reduction).  All  other,  including  the  variable 
representing  the  number  of  diagnostic  categories,  CATCOUNT,  provided  no 
reduction  in  variance.    Not  only  were  these  variables  inferior  on  the  basis  of 
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Exhibit  4-10 

Reduction  of  Variance  by  Diagnosis  Variables 
in  PSRO  Dataset 


Variable* 


Number  of  Categories 


Diagnosis  Groups  (Yes/No) 


Percent  Reduction 


DEMENT 

NEURO 

PSYCHOS 

MUSCSKEL 

CARDIAC 

PULMON 

ENDO 

GI 

URINARY 

PVD 

SKIN 

EYE 

OTHER 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


0.0 

1.85 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


Combinations  of  Neuro- 
logical Groups 

NEURO 12  ( DEMENT&NEURO) 

NEUR0123  (DEMENT&NEURO 
&PSYCHOS) 

Number  of  diagnostic 
categories 


1  .32 
0.0 


CATCOUNT 


0.0 


*See 


Exhibit  3-7  for  definitions  of  variables 
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reduced  variance  to  other  as  an  initial  splitting  variable,  they  also  did  not 
provide  better  full  "trees."  Analysis  of  their  use  at  all  intermediate  and 
terminal  groups  (RUGs)  shoved  them  to  be  equally  ineffective.  In  summary,  we 
found  these  diagnostic  groups  to  provide  no  explanatory  power  of  the  average 
classification  of  care  needs. 

The  final  PSRO  RUGs  are  defined  by  only  four  variables.  A  number  of 
other  patient  characteristics  have  been  felt  by  long-term  care  experts  to  be 
important  in  determining  the  resources  required  for  nursing  home  patients. 
These  characteristics  include  bladder  incontinence,  severe  confusion,  total 
care  with  toileting,  ability  to  transfer  or  to  communicate,  requiring 
restraints,  and  the  belligerent/noisy  patient.  We  therefore  examined  the 
relative  frequency  of  these  characteristics  among  patients  in  the  nine  groups. 

The  results,  displayed  in  Exhibits  4-11  through  4-15,  show  that  for  the 
most  part,  these  characteristics  are  well  captured  in  the  RUG  groups.  For 
example,  bladder  incontinence  showed  close  to  a  clear  progression  from  the 
least  intensive  RUG  through  the  most  intensive  one.  RUG  #1  (least  intensive 
care)  included  only  1.3%  patients  who  were  incontinent  of  urine  while  RUGs  #8 
and  #9  (most  intensive  care)  contained  68%  and  44%  incontinent  patients, 
respectively.  Similarly,  the  percentage  of  severely  confused  patients  in  RUG 
#1  was  1.8%  and  the  percentages  were  55%  and  32%  in  RUGs  #8  and  #9, 
respectively.  Those  patients  requiring  total  care  with  toilet  constituted  1.3% 
of  RUG  #1,  increasing  to  100%  of  RUG  #9.  Those  patients  who  were  unable  to 
transfer  constituted  1.3%  of  RUG  #1  and  96%  of  RUG  #9. 

While  there  was  not  always  perfect  progression  for  all  of  these 
characteristics,  there  is  nonetheless  a  clear  relationship  between  the  RUG 
level  and  the  percentage  of  patients  with  the  characteristics  of  "high  care 
needs."  This  relationship  is  important.  It  demonstrates  that  the  RUG  system 
can  identify  the  relative  intensity  of  care  required  by  "high  care"  patients, 
as  distinguished  by  the  generally  accepted  characteristics. 

The  progression  through  RUG  groups  of  the  percentage  of  patients  with 
restraints  was  less  direct.  This  percentage  peaked  in  RUG  #5  (70.9%)  and 
continued  to  be  high  through  the  remaining  four  RUGs.  This  early  peak  can  be 
anticipated,  as  restraints  are  often  more  necessary  for  patients  with  moderate 
functional  deficits  than  for  those  whose  deficits  are  severe. 

In  summary,  the  four  characteristics  which  formed  the  nine  Resource 
Utilization  Groups  acted  as  excellent  surrogates  for  a  number  of  patient 
characteristics  felt  by  others  to  be  indicative  of  intensity  of  care  required 
for  LTC  residents. 

The  results  discussed  so  far  all  used  average  (nurse  and  aide) 
classification  of  time  as  the  dependent  variable,  as  our  results  showed  this 
variable  was  the  most  highly  correlated  with  the  actual  staff  times  measured 
in  the  facilities.  We  did  some  preliminary  analysis,  however,  using  other 
dependent  variables.  Nurse  classification  as  the  dependent  variable  resulted 
in  independent  variables  with  high  correlations  similar  to  those  seen  earlier: 
the  ADL  variables  for  toileting,  personal  hygiene,  feeding,  and  dressing,  as 
well  as  transfer,  ambulation  and  continence  (Exhibit  4-16).  The  RUG  scheme 
using  nurse  classification  is  displayed  in  Exhibit  4-17.  While  the  seven 
groups    produced    using    ability     to    toilet,     bathe,     ambulate,     and  bladder 
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Exhibit  4-16 

Initial  Reduction  in  Variance  of  Nurse  Classifications 

for  PSRO  Dataset 


Variable  Variable  Number  of  Percent 

Name  Description  Groups  Reduction 


ATOILT 

Toilet 

3 

27  .1% 

APERSH 

Personal  Hygiene 

3 

26.4 

AMBULE 

Ambulat  ion 

4 

26  .0 

ADRESS 

Dress 

3 

25.9 

TRANSF 

Transfer  Ability 

4 

24.6 

CONTBL 

Cont  inence-Bladder 

3 

21.5 

AFEED 

Feed 

3 

20.7 

CONTBO 

Cont  inence-Bowel 

3 

17  .9 

ABATHE 

Bathe 

2 

14.3 

RSTRNT 

Restraints 

2 

9.9 

PLNACT 

Planned  Activities 

3 

8.1 

COMEXP 

Communication  Expressive 

2 

7.9 

COMREC 

Communication  Receptive 

2 

7.6 

SCSTAF 

Sociability 

3 

6.7 

n=1496 
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continence  were  statistically  sound,  they  were  clinically  inappropriate.  The 
three  groups  under  bladder  incontinence  grouped  together  patients  who  were 
continent,  occasionally  incontinent  and  frequently  incontinent.  This  grouping 
would  have  to  be  altered  before  this  grouping  scheme  could  be  used. 

Using  as  the  dependent  variable  direct  estimates  of  aide  time,  neither 
variables  describing  the  number  of  medications  taken  by  patients  (used  in  the 
Battelle  studies  of  nursing  time)  nor  describing  diagnosis  were  seen  to  be 
effective.    Overall,  the  variance  explained  by  the  model  was  low. 

The  major  result  of  this  phase  of  work  was  the  development  of  nine 
patient  groups  which  can  be  used  to  evaluate  the  relative  care  needs  of 
long-term  care  patients.  The  patient  characteristics  used  in  constructing 
these  groups  are  easily  defined  and  obtainable.  These  groups  classify 
patients  according  to  staff  estimates  of  their  intensity  of  care,  with  group 
averages  ranging  from  2.1  to  4.5  on  a  scale  of  1  to  5. 

A  major  concern  in  the  construction  of  the  PSRO  RUGs  was  the  strength  of 
the  subjectively-determined  dependent  variable.  We  therefore  examined  two 
other  datasets  containing  objectively  measured  aide  and  nurse  times,  and  using 
these  as  dependent  variables  derived  two  other  grouping  systems  for 
comparison. 

4.3  Two  Battelle  Resource  Utilization  Groups 

In  addition  to  using  cluster  analysis  on  the  PSRO  II  data  bases,  we 
evaluated  two  datasets  obtained  from  the  Battelle  Institute  which  accumulated 
them  in  their  1974  and  1977  studies,  respectively. 

4.3.1  1974  Battelle  Resource  Utilization  Groups 

Applying  the  same  methodology  we  used  to  develop  the  PSRO  Resource 
Utilization  Groups,  we  developed  RUGs  using  data  obtained  from  the  Battelle 
Institute  in  their  1974  study  of  nursing  homes.  The  dataset  includes  patient 
characteristics  and  actual  nurse  and  aide  time  for  a  total  of  1615  patients  in 
12  facilities.  A  total  of  192  variables  describing  patient  characteristics 
were  collected,  but  McCaffree  reports  that  after  preliminary  analysis,  33  were 
kept  for  further  analysis,  based  on  their  F-ratio  or  explained  to  unexplained 
variance,  consistency  across  facilities,  and  apriori  judgements  of  their 
relationship  to  other  retained  variables.  We  obtained  from  the  Battelle 
Institute  data  on  a  total  of  30  independent  variables  covering  these 
characteristics  and  on  the  dependent  variables  of  aide  and  nurse  times  (see 
Exhibit  3-5). 

Exhibit  4-18  displays  the  initial  explanatory  power  of  each  of  the  30 
possible  independent  variables,  separately  for  aide  (aide/orderly )  and  nurse 
time.  For  aide  time,  individual  reductions  of  less  than  2%  were  obtained  for 
independent  variables  describing  types  or  number  of  medications,  whether  the 
patient  was  verbally  or  physically  abusive,  depressed,  wandersome, 
unresponsive,  withdrawn,  forgetful,  or  diagnosed  with  either  Chronic  Brain 
Syndrome  or  diseases  of  the  nervous  system.  When  we  examined  the  explanatory 
effect  of  these  same  variables  on  nurse,  time,  we  found  that  they  similarly  had 
reductions  of  less  than  2%,  except     for    the    variable    describing    whether  a 
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Exhibit  4-18 

Initial  Variance  Reduction  for  30  Variables 
in  Battelle  1974  Dataset 


Variable  Name* 


Aide  Time 
Variance  Number  of 

Reduction**  Groups 


Nurse  Time 
Variance 
Reduction* 


Number  of 
Groups 


BATH 

DRESS 

FEED 


16.82 
27.99 
20.29 


1 .98 

0.0 

1.05 


BLADDER 

DEPRESS 

DISORIEN 

PABUSE 

VABUSE 

TRANF 

WANDER 


15.57 
0.0 
6.13 
0.0 
0.0 

28.22 
0.0 


1.01 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


MEDS 

IHMEDS 

IRMEDS 

ISMEDS 

IVMEDS 

OMEDS 

PMEDS 

RMEDS 

TMEDS 


1.35 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


1 .44 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7.01 


BOWEL 

BBTRAIN 

OSTCARE 

INCATH 

EXTDEV 

CBSDX 

NERVDX 

FORGET 

RESTRAIN 

UNRESP 

WTHDRAWN 


9.69 

0.0 

0.0 

5.25 

0.0 

1.56 

1.13 

0.0 

7  .56 

1.21 

0.0 


1 .64 

0.0 

0.0 

0.0 

0.0 

0.0 

1 .86 

0.0 

0.0 

0.0 

0.0 


*see  Exhibit  3-5  for  definition  of  variables 
**n=1615 
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patient  was  receiving  topical  medicines,  which  had  a  reduction  of  seven 
percent.  Only  five  independent  variables  (functional  independence  in  bathing, 
dressing,  feeding,  and  transfer,  and  bladder  continence)  manifested  over  a  ten 
percent  reduction  in  variance  in  aide  time,  with  two  more  (bowel  continence 
and  use  of  restraints)  providing  individual  reductions  of  between  seven  and 
ten  percent. 

The  initial  clustering  was  performed  using  aide/orderly  time  as  the 
dependent  variable.  We  considered  all  seven  variables  with  over  seven  percent 
individual  reductions  as  candidates  for  initial  splits  (Exhibit  4-19) .  The 
analysis  showed  that  the  three  variables  with  the  greatest  explanatory  power, 
which  also  were  those  identified  by  other  researchers  as  significant 
predictors  of  patient  resource  utilization,  would  be  those  most  reasonable  to 
define  patient  groups.  The  final  decision  was  to  use  three  variables 
(TRANSFER,  DRESS,  and  FEED)  to  create  seven  resource  utilization  group  in  the 
Battelle  1974  RUGs  (Exhibit  4-20),  and  provided  total  variance  reduction  of 
34%.  Using  either  DRESS  or  FEED  for  the  initial  split  provided  classification 
systems  with  slightly  poorer  explanatory  power  (i.e.,  lower  variance 
reduction)  and  that  were  no  more  reasonable  on  clinical  grounds. 

The  distribution  of  aide  and  nurse  times  were  fairly  skewed  with  a  long 
tail  of  high  values  (see  Exhibits  4-21  and  4-22).  We  decided  to  evaluate 
separately  the  major  portion  of  the  distribution  and  the  outliers.  Ten 
patients  with  aide  times  in  excess  of  200  minutes  and  46  patients  with  nurse 
times  in  excess  of  1000  minutes,  a  total  of  56  observations,  were  considered 
outliers.  Displaying  the  distribution  of  each  of  the  independent  variables 
for  the  outlier  population  failed  to  isolate  any  characteristics  common  to  the 
group.  For  example,  these  "heavy  care"  patients  needed  help  in  feeding 
themselves,  ambulating,  dressing  and  bathing  in  approximately  the  same 
proportions  as  the  entire  patient  population  (see  Exhibit  4-23).  For  only  one 
variable,  depression,  was  there  a  highly  significant  difference  (at  the  1% 
level)  between  the  outliers  and  the  full  dataset.  As  the  result  was 
significant  in  the  direction  opposite  that  expected,  we  presume  that  the 
significant  test  was  spurious. 

Removing  the  outliers  and  clustering  the  remaining  set  of  1559  patients 
resulted  in  the  same  RUG  system  as  for  the  original  (untrimmed)  dataset, 
although  the  variance  reduction  achieved  rose  to  44.53%,  an  increase  of  about 
10%  (see  Exhibits  4-24  through  4-26). 

The  dominance  of  ADL-type  variables  in  defining  RUGs  from  both  the 
trimmed  and  untrimmed  1974  Battelle  data  lead  us  to  explore  the  use  of  other 
types  of  variables  for  the  initial  split;  we  chose  physical/verbal  abuse  and 
disorientation  as  being  reasonable  on  clinical  grounds.  However,  we  found  that 
the  functional  variables  appeared  just  as  important  for  secondary 
partitioning,  so  no  additional  insight  was  obtained  (see,  for  example,  Exhibit 
4-27).  Although  almost  the  same  or  higher  reductions  in  the  variance  of 
trimmed  aide  time  were  obtained  (44.29%  and  44.86%  for  the  trees  beginning 
with  physical/verbal  abuse  and  with  disorientation,  respectively)  these 
reductions  were  achieved  with  12  groups,  and  the  grouping  systems  were  deemed 
inferior  to  the  original  system  with  fewer  groups. 

The  final  analysis  of  the  1974  Battelle  data  concentrated  on  nurse  times. 
Exhibit  4-18  presents  the  independent  explanatory  power    of    each    of     the  30 
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Exhibit  4-19 

Details  of  Variables  with  Reduction  of  7%  or  Greater 
in  Aide  Time  for  Battelle  1974  Dataset 


Number  of  Mean  Standard  Description 

Observations  Deviation 


TRANSF  (total  reduction  28.22%) 

786  26.99  27.94 

431  64.39  56.61 

398  89.14  45.54 

DRESS  (total  reduction  27.99%) 
523  21.42 
518  47.95 
574  84.33 

FEED  (total  reduction  20.29%) 
1153  38.85 
299  76.86 
163  102.24 

BATH  (total  reduction  16.82%) 
147  18.98 
842  40.04 

626  76.59 

BLADDER  (total  reduction  15.57%) 

994  37.46  45.05 

127  59.80  58.36 

494  80.19  41.91 

RESTRAIN  (total  reduction  7.56%) 

1289  45.47  48.22 

326  79.24  44.03 


without  help  or  no  code(63) 

with  some  help 

by  others  or  bedrest 


no  problem 

retention  or  no  code  (117) 
involuntary  loss  or  other 


no 

yes  or  no  code  (2) 


23.14  without  help 

53.98  with  some  help  or  no  code(57) 
42.55 

44.12  without  help  or  no  code(57) 

43.84  with  some  help 

43.76  fed  by  others  or  tube(15) 

26.97  without  help 

47.99  with  supervision, help  or 
no  code(65) 

44.16  bathed  entirely  by  others 
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Exhibit  4-21 

Distribution  of  Aide  Time:  Battelle  1974  Dataset 


Range  Number  of  Percentage 

(minutes)  Observations 


0-9 

259 

16.0% 

10-19 

223 

13.8 

20-29 

156 

9.7 

30-39 

138 

8.5 

40-49 

134 

8.3 

50-59 

110 

6.8 

60-69 

111 

6.9 

70-79 

90 

5.6 

80-89 

85 

5.3 

90-99 

75 

4.6 

100-109 

57 

3.5 

110-119 

56 

3  5 

120-129 

33 

2.0 

130-139 

24 

1.5 

140-149 

23 

1.4 

150-159 

9 

0.6 

160-169 

10 

0.6 

170-179 

7 

0.4 

180-189 

2 

0.1 

190-199 

3 

0.2 

200-209 

3 

0.2 

210-219 

0 

0.0 

220-229 

2 

0.1 

230-239 

1 

0.1 

240-249 

0 

0.0 

250-259 

1 

340-349 

1 

0.1 

350-349 

1 

0.1 

960-969 

1 

0.1 

n=1615 
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Exhibit  4-22 


Distribution 

of  Nurse  Time:  Battelle 

1974  Dataset 

Range 

Number  of 

Percentc 

(minutes; 

Observat  ions 

0-24 

C\  O  "7 

987 

61 .12 

25-49 

267 

16  .5 

50-/4 

60 

3  .7 

7  5-99 

14 

0.9 

100-144 

6 

0.4 

150-199 

9 

0.6 

200-244 

10 

0.6 

250-299 

9 

0.6 

300-344 

9 

0.6 

350-399 

12 

0.7 

400-444 

13 

0.8 

450-499 

15 

0.9 

500-544 

10 

0.6 

550-599 

13 

0.8 

600-644 

21 

1.3 

650-699 

11 

0.7 

700-744 

16 

1.0 

750-799 

28 

1.7 

800-844 

21 

1 .3 

850-899 

14 

0.9 

900-944 

17 

1.1 

950-999 

7 

0.4 

1000-1049 

6 

0.4 

1050-1099 

7 

0.4 

1100-1149 

6 

0.4 

1150-1199 

3 

0.2 

1200-1249 

4 

0.2 

1250-1299 

2 

0.1 

1300-1349 

5 

0.3 

1350-1399 

2 

0.1 

1400-1449 

5 

0.3 

1450-1499 

2 

0.1 

1550-1599 

1 

0.1 

n=1615 


65 


Exhibit  4-23 
Examination  of  Outliers:  Battelle  1974  Database 


V 11-  IO  1  J  J 

3Q  3<J 

Dressed  bv  others 

36  Q 

Feed  by  others  or  tube 

10.5 

19.6* 

Transfer  by  others  or  bedbound 

25 .6 

Bowel/ Bladder  training 

2.2 

5.4 

CBS  Diagnosis 

21 .9 

10.7* 

Catheter 

7.6 

10.6 

Unresponsive 

5.2 

3.6 

Disoriented 

25.8 

12.5* 

Restrained 

20.1 

16.1 

Wander some 

8.1 

1.8 

Verbally  abusive 

12.5 

14.3 

Physically  abusive 

5.7 

7.1 

Forgetful 

33.1 

25.0 

Depressed 

19.8 

35.7** 

Withdrawn 

17.8 

16.1 

*  Significant  difference  at  5%  level 
**Significant  difference  at  1$  level 
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Exhibit  4-24 

Initial  Variance  Reduction  for  30  Variables 
in  Trimmed  Battelle  1974  Dataset 


Aide  Time  Nurse  Time 

Variable  Name*  Variance  Number  of        Variance  Number  of 

Reduction**  Groups  Reduction*  Groups 

BATH  23  .29  3  3.67  2 

DRESS  37.81  3  0.0  1 

FEED  27.94  3  0.0  1 

BLADDER  21.31  3  1.12  2 

DEPRESS  0.0  1  0.0  1 

DISORIEN  9.80  2  0.0  1 

PABUSE  0.0  1  0.0  1 

VABUSE  0.0  1  0.0  1 

TRANF  36.03  3  0.0  1 

WANDER  0.0  1  0.0  1 

MEDS  1.64  2  1  .21  2 

IHMEDS  0.0  1  0.0  1 

IRMEDS  0.0  1  0.0  1 

ISMEDS  0.0  1  0.0  1 

IVMEDS  0.0  1  0.0  1 

OMEDS  0.0  1  0.0  1 

PMEDS  0.0  1  0.0  1 

RMEDS  0.0  1  0.0  1 

TMEDS  1.01  2  5.11  2 

BOWEL  13.62  2  1.88  2 

BBTRAIN  0.0  1  0.0 

OSTCARE  0.0  1  0.0 

INCATH  4.16  2  0.0 

EXTDEV  0.0  1  0.0 

CBSDX  1.94  2  0.0 

NERVDX  1.39  2  1.72 

FORGET  0.0  1  0.0 

RESTRAIN  10.62  2  0.0 

UNRESP  2.19  2  0.0 

WTHDRAWN  0.0  1  0.0 


*see  Exhibit  3-5  for  definitions  of  variables 
**n=1615 
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Exhibit  4-25 

Details  of  Variables  with  Reduction  of  20%  or  Greater 
in  Trimmed  Aide  Time  for  Battelle  1974  Dataset 


Standard  Description 
Deviation 


Number  of  Mean 
Observations 


DRESS  (total  reduction  37.81%) 

500                21.39  22.09 

505               44.95  33.49 

554               81.83  38.21 

TRANSF  (total  reduction  36.03%) 

761                27.18  27.52 

417                60.62  33.82 

381               85.99  40.10 

FEED  (total  reduction  27.94%) 

1057               37  .40  32.53 

293                75.22  40.11 

152                98.88  38.65 

BATH  (total  reduction  23.29%) 

144                17.74  22.37 

811                38.70  34.43 

604               74.15  39.95 

BLADDER  (total  reduction  21.31%) 

963                36.43  33.43 

110                53.00  43.72 

486     '          77  .81  39.63 


without  help 

with  some  help  or  no  code(59) 
entirely  by  others 

without  help  or  no  code(63) 

with  some  help 

by  others  or  bedrest 

without  help  or  no  code(57) 

with  some  help 

fed  by  others  or  tube(15) 

without  help 

with  supervision,  help  or 

no  code(65) 
entirely  by  others 

no  problem 
no  code 

involuntary  loss,  retention, 
or  other 
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variables  available  from  the  Battelle  data.  Except  for  the  dichotomous 
(yes-no)  variable  describing  the  use  of  topical  medications  with  a  variance 
reduction  of  7%,  no  variable  had  more  than  2%  explained  variance.  It  is  not 
surprising,  therefore,  that  no  classification  system  enabled  more  than  8% 
variance  reduction.  The  best  classification  system  using  (trimmed)  nursing 
time  as  the  dependent  variable  is  based  in  part  on  an  independent  variable, 
comparable  to  that  used  by  the  Battelle  group,  which  counts  the  number  of 
dependencies  of  the  patient.  We  produced  this  variable  as  shown  in  Exhibit 
4-28.  (Actually,  the  Battelle  study  results  use  a  weighted  number  of 
dependencies,  but  these  weights  are  useless  in  the  context  of  cluster 
analysis.)  This  system,  shown  in  Exhibit  4-29,  achieved  only  an  8.42 
reduction  of  nursing  time  variance  for  the  trimmed  dataset,  in  contrast  to  the 
44%  reduction  in  aide  time  variance  achieved  with  the  seven  groups  of  the 
final  1974  Battelle  RUG  system. 

4.3.2  1977  Battelle  Resource  Utilization  Groups 

We  similarly  analysed  the  1977  Battelle  data,  a  sample  of  1231  patients 
collected  from  a  stratified  group  of  16  nursing  homes.  The  data  on  patient 
characteristics  in  this  study  came  from  two  sources:  data  collected  by  the 
study  team  and  that  collected  by  the  facilities  themselves  in  the  Comparative 
Health  Data  Program  (CHDP).  The  Battelle  Institute  reported  that  there  was 
little  difference  between  the  variables  of  each  source,  and  we  limited  our 
analysis  to  the  29  independent  variables  collected  directly  by  the  Battelle 
team.  The  variables  are  essentially  the  same  as  those  recorded  in  the  1974 
Battelle  study. 

Results  obtained  from  the  analysis  of  the  1977  data  were  almost  identical 
to  those  obtained  for  the  1974  data,  a  finding  totally  compatible  with  that  of 
the  Battelle  Institute.  Exhibit  4-30  displays  the  reduction  of  variance  in 
both  aide  and  nurse  time  achieved  by  the  29  independent  variables.  A 
comparison  with  Exhibit  4-18  demonstrates  that  few  differences  are  see  in  the 
explanatory  power  of  variables  in  the  two  datasets.  Perhaps  the  only 
significant  difference  is  in  the  capability  of  variables  to  predict  nurse 
time:  in  the  1977  data,  five  variables  provide  more  than  5%  reductions 
(independence  in  feeding  arid  in  transfer,  in-dwelling  catheter,  number  of 
medications,  and  irrigation  medications)  whereas  in  the  1974  dataset  only  one, 
topical  medications,  achieved  that  level.  We  discuss  first  our  analysis  using 
aide  time  as  the  independent  variable,  then  that  using  nursing  time. 

With  high  explained  variance  of  aide  time  for  the  same  variables  as  in 
the  1974  dataset  (see  Exhibit  4-31)  it  is  not  surprising  that  the  results  for 
the  1977  data  were  virtually  coincident.  We  first  used  the  B74  RUG  system  to 
classify  these  patients.  The  seven  groups  created  explained  52.0%  of  the 
variation  in  aide  time  (see  Exhibit  4-32).  With  the  1974  data,  the  B74  RUGs 
were  able  to  achieve  only  34%  reduction.  The  best  classification  system  we 
derived  achieved  a  total  variance  reduction  slightly  greater,  54.2%,  using  a 
total  of  eight  groups:  the  presence  of  restraints  was  used  to  dicotomize  the 
middle  group  ("transfer  with  some  help1*)  in  the  B74  RUGs  (Exhibit  4-33). 
Although  this  system  did  not  provided  significantly  superior  performance,  we 
nevertheless  retained  it  as  the  best  for  the  1977  data.  Except  for  the 
splitting  of  the  middle  group,  those  who  transfer  only  with  some  help,  the  two 
systems  are  the  same. 
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Exhibit  4-28 

Definition  of  the  Variable  "Number  of  Dependencies" 

Variable  counts  the  number  of  the  following  conditions  that  pertain: 

Feeding  -  by  spoon  or  by  tube 

Transfer  -  with  help  or  by  others,  or  bedfast 

Dress  -  with  help  or  by  others 

Bath  -  with  help  or  supervision,  or  by  others 

Bladder  or  Bowel  -  involuntary  loss 
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Exhibit  4-30 

Initial  Variance  Reduction  for  29  Variables 
in  Battelle  1977  Dataset 


Aide  Time  Nurse  Time 


triable  Name* 

Variance 

Number  of 

Variance 

Number 

Reduction** 

Groups 

Reduction* 

Group; 

BATH 

32.52 

3 

1 .49 

2 

DRESS 

45.91 

3 

2.61 

2 

FEED 

34.43 

3 

10.47 

3 

TOILET 

37.03 

3 

3.55 

3 

35 .21 

3 

3  •  Oo 

2 

DEPRESS 

0.00 

1 

0.0 

1 

DISORIEN 

7.26 

2 

0.0 

1 

PABUSE 

0.0 

1 

0.0 

1 

VABUSE 

0.0 

1 

0.0 

1 

TRANF 

45.90 

3 

9.51 

3 

WANDER 

0.0 

1 

0.0 

1 

MEDS 

1 .64 

2 

6  .75 

3 

IHMEDS 

0.0 

1 

0.0 

1 

IRMEDS 

0.0 

1 

7.42 

2 

ISMEDS 

0  0 

1 

0  0 

i 

1 

IVMEDS 

0.0 

1 

0.0 

1 

PMEDS 

0.0 

2 . 90 

2 

RMEDS 

2.33 

2 

0.0 

1 

TMEDS 

1.95 

2 

1  .32 

2 

BB TRAIN 

0.0 

1 

0.0 

1 

OSTCARE 

0.0 

1 

1 .82 

2 

INCATH 

4.19 

2 

5.37 

2 

EXTDEV 

0.0 

1 

2.48 

2 

CBSDX 

0.0 

1 

0.0 

1 

NERVDX 

0.0 

1 

0.0 

1 

FORGET 

0.0 

1 

0.0 

1 

RESTRAIN 

23.01 

3 

0.0 

1 

UNRESP 

2.76 

2 

0.0 

1 

WTHDRAWN 

0.0 

1  | 

0.0 

1 

!  Exhibit  3-5  for 

definition  of 

variable  names 

(also  see  ***) 

•*n=  1245 

***yes-no  variables  for  "toilet  training  required" 
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Exhibit  4-31 

Details  of  Variables  with  Reduction  of  20%  or  Greater 
in  Aide  Time  for  Battelle  1977  Dataset 


Number 

of  Mean 

Standard 

Descript  ion 

Observations 

Deviation 

DRESS  (total 

reduction  45 .91%) 

o  q  n 
ZoU 

T1       Q  1 

Jl  .81 

31.17 

without  help 

379 

86.81 

54.78 

with  some  help 

586 

160.65 

66.93 

entirely  by  others,  no  code(2) 

TRANS F  (total 

reduction  45.90%) 

'tH  •  O  J 

4 J  .  U/ 

without  help 

360 

115.23 

jo  .64 

with  some  help 

444 

168.50 

68.18 

by  others,  bedrest,  or 

no  code(3) 

TOILET  (total 

reduction  37.03%) 

461 

54.19 

51 .56 

complete  self  care 

337 

111.26 

65.67 

needs  help,  wetting, 

no  bowel  control, 

no  bladder  control 

447 

164.36 

67  .23 

wetting  &  soiling,  soiling, 

no  bladder  or  bowel 

control,  no  code(15) 

TTREQ  (total 

reduction  35.21%) 

545 

58.83 

53.20 

no  training 

287 

130.17 

64.37 

patient  training,  no  code(5) 

413 

161.09 

71.37 

family  training 

FEED  (total  reduction  34.43%) 

7  28 

73.83 

61 .41 

without  help 

325 

138.42 

60.63 

with  some  help,  by  tube, 

no  code(3) 

192 

193  .82 

70.48 

fed  by  others 

BATH  (total  reduction  32.52%) 

256 

46.20 

42.60 

without  help,  with  supervision 

384 

82.84 

61.85 

with  help,  no  code(5) 

605 

152.58 

71 .58 

entirely  by  others 

RESTRAIN  (total  reduction  23.01%) 

807 

81.87 

69.71 

restraints  no  required 

438 

159.55 

64.44 

requires  restraints,  no  code(4f 
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Similar  to  the  procedure  with  the  1974  Battel le  dataset,  we  identified 
patients  that  were  outliers  on  the  distribution  of  aide  and  nurse  time,  and 
evaluated  these  cases  for  patterns  that  might  explain  why  they  were  different. 
Twenty-two  patients  with  aide  times  in  excess  of  300  minutes  and  seventeen 
patients  with  nurse  times  in  excess  of  150  minutes  were  trimmed,  a  total  of  43 
outliers  out  of  the  full  sample  of  1245  patients.  In  contrast  with  the  1974 
data,  however,  these  patients  were  highly  dependent  for  activities  of  daily 
living  and  significantly  different  than  the  rest  of  the  patient  population. 
Over  81%  needed  to  be  transferred  by  other  or  were  bed-bound,  91%  were  dressed 
or  bathed  entirely  by  others,  and  65%  were  feed  by  others.  We  thus  felt 
comfortable  analysing  the  dataset  as  a  whole  without  excluding  outliers. 

The  major  difference  between  the  results  for  1974  and  1977  Battelle 
datasets  was  the  greater  explanation  achieved  of  nurse  time.  With  the  higher 
explained  variance  achieved  independently  by  several  of  the  patient 
characteristics  (see  Exhibit  4-30)  it  was  expected  that  a  viable 
classification  system  could  be  produced.  The  best  system,  displayed  in  Exhibit 
4-34,  used  the  variables  for  independence  of  transfer  and  feeding,  and  number 
of  medications.  It  achieved  a  total  variance  reduction  of  19.2%  with  seven 
final  groups.  We  found,  as  did  the  Battelle  group,  the  importance  of  the 
variable  which  counted  the  number  of  medications;  that  this  occured  is  not 
surprising,  since  considerable  nursing  time  is  required  for  patients  receiving 
a  large  number  of  medications. 

4.4  Comparison  of  Patient  Classification  Systems 

The  previous  section  describes  the  development  of  three  patient 
classification  systems  —  the  PSRO,  B74  and  B77  RUGs  —  which  were  derived 
from  the  PSRO  II,  the  1974  Battelle,  and  the  1977  Battelle  datasets, 
respectively.  Given  the  differences  in  how  and  where  these  data  were 
collected,  it  would  not  be  surprising  if  the  derived  patient  classification 
systems  were  different.  On  the  other  hand,  the  same  patient  characteristics 
predicted  initial  variation  in  the  resource  consumption  as  defined  by 
subjective  staff  estimates  (PSRO  data)  and  measured  aide  time  (Battelle  data). 
These  characteristics  were  the  ability  to  bathe,  dress,  feed,  and  toilet 
oneself,  ability  to  transfer  and  ambulate,  and  bladder  continence.  Moreover, 
several  of  the  variables  used  to  differentiate  groups  in  the  different 
classification  systems  are  the  same.  In  addition,  we  have  already  noted  that 
the  B74  and  B77  RUGs  are  structurally  almost  identical. 

These  similarities  give  considerable  support  to  the  validity  of  the 
subjective  estimates  used  in  the  PSRO  study,  and  suggest  that  the 
classification  systems  are  concordant.  We  set  out  to  show  that  they  are  all 
in  fact  only  different  in  form,  not  in  content.  That  is,  although  the  systems 
have  different  number  of  groups,  variables  used  and  the  order  of  their 
application,  etc.,  in  use  they  would  classify  patients  in  the  same  manner. 

We  have  been  able  to  demonstrate  this  commonality  in  two  manners.  The 
first,  described  here,  uses  the  Klastorin  technique  detailed  in  Section  3.5. 
The  second  was  performed  at  a  later  stage  of  the  analysis,  comparing  how 
facilities'  case-mix  would  be  ranked  based  on  the  three  different  systems.  We 
describe  these  latter  results  in  the  next  section. 
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The  Klastorin  technique  applied  here  evaluates  the  equivalence  of  each 
pair  of  classification  systems  when  applied  to  each  of  the  three  data  bases. 
Each  individual  test  is  performed  by  examining  all  possible  pairs  of  patients 
in  the  sample  and  determining  whether  the  pair  is  consistently  placed  in  the 
same  or  in  different  patient  groups  by  the  two  classification  systems. 

The  proportion  of  agreement  is  high  between  schemes  across  all  three  data 
bases,  and  ranges  from  .88  (PSRO  vs.  B74  on  the  PSRO  data  base)  to  .97  (B74  vs 
B77  on  the  Battelle  1974  data  base),  where  1.00  would  represent  perfect 
agreement  (see  Exhibit  4-35).  The  z-statistics  for  all  comparisons  exceeded 
200,  indicating  that  the  index  of  agreement  is  statistically  significant 
(p<.0001)  and  that  the  differences  between  the  three  systems  cannot  be 
distinguished.  This  result  is  strengthened  by  its  replication  across  the 
three  different  data  bases. 


4.5  A  Case-Mix  Measure  for  Long-Term  Care  Facilities 

One  of  the  purposes  of  deriving  a  patient  classification  system  was  to 
evaluate  the  potentially  differing  case  mixes  in  long-term  care  (LTC) 
facilities,  as  measured  by  the  resources  required  to  care  for  their  patient 
populations . 

To  demonstrate  the  development  of  such  a  case-mix  measure,  we  evaluated 
the  case-mix  of  the  76  facilities  in  Litchfield  and  New  Haven  counties.  We 
employed  the  PSRO  II  data  base  consisting  of  all  the  patients  reviewed  by  the 
PSRO  review  coordinators  during  the  15-months  in  which  reviews  were  performed. 
Using  the  latest  review  for  each  of  the  8871  federally-funded  patients  in  76 
facilities,  we  classified  each  patient  under  each  of  the  three  classification 
systems:  PSRO,  B74  and  B77  RDGs.  Exhibit  4-36  displays  the  distributions 
across  groups  of  each  system  for  each  of  the  facilities,  with  the  mean 
percentage  of  patients  in  each  group  given  in  Exhibit  4-37 .  It  can  be  seen 
that  there  is  considerable  heterogeneity  of  the  percentages  of  patients  in 
each  group.  For  example,  looking  at  the  PSRO  RUGs  and  restricting  our 
attention  to  facilities  with  at  least  25  patients,  we  see  from  2%  (Facility 
#151)  to  41%  (Facility  #120)  patients  classified  in  RUG  #1  (Exhibit  4-38). 

In  order  to  collapse  these  distributions  across  the  groups  of  a 
classification  system  into  a  single  number,  weights  were  derived  for  each 
system.  For  example,  we  determined  which  of  the  1615  patients  in  the  PSRO 
sample  would  fit  into  the  first  of  the  PSRO  RUGs,  then  computed  the  average 
time  classification  for  these  patients  to  be  used  as  the  weight  for  that 
terminal  group  (RUG),  and  so  forth  for  each  of  the  terminal  groups.  As 
discussed  earlier,  a  total  of  three  sets  of  weights  could  have  been  derived 
for  each  of  the  three  systems  by  evaluating  each  RUG  system  on  each  data  set. 
Given  that  the  three  patient  classification  systems  were  close  to  coincident, 
as  shown  by  the  Klastorin  analysis,  we  decided  to  derive  weights  for  each  of 
the  RUGs  using  only  the  PSRO  II  dataset.  Subsequent  analysis  showed  that  the 
other  six  possible  combinations  would  have  given  similar  results  to  those 
found  here.  The  derived  weights  for  each  classification  system  are  given  in 
Exhibit  4-39. 


Combining  the    distributions    of     patients     in    each    facility    with  the 
weights,  we  derived  an  average  time  classification     (for     the    PSRO    RUGs)  or 
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Exhibit  4-35 
Comparison  of  Three  RUG  Systems 

PSRO  DATABASE 


Comparison 


Measures  of  PSRO  vs  PSRO  vs  B1974  vs 

Agreement  B1974                B1977  B1977 

Proportion  of  Agreement  .88                   .90  .96 

Correctea  Proportion  of  Agreement            .14                   .13  .24 

Kappa   (Index  of  Agreement)  .54                   .57  .86 

Variance  of  Kappa  1.9  X  E-6  1.4  X  E-6  2.1  X  E-6 

Z  Statistic  387.50              483.93  589.11 


BATTELLE  1977  DATABASE 


Comparison 


Measures  of  PSRO  vs  PSRO  vs  B1974  vs 

Agreement  B1974  B1977  B1977 

Proportion  of  Agreement  .91  .92  .96 

Correctea  Proportion  of  Agreement  .20  .19  .24 

Kappa   (Index  of  Agreement)  .68  .71  .86 

Variance  of  Kappa  3.6  X  E-6  2.2  X  E-6  2.9  X  E-6 

Z  Statistic  359.88  479.13  510.39 


BATTELLE  197  4  DATABASE 


 Comparison  

Measures  of  PSRO  vs  PSRO  vs  B1974  vs 

Agreement  B1974  B1977  B1977 


Proportion  of  Agreement 

.91 

.92 

.97 

Corrected  Proportion  of  Agreement 

.23 

.22 

.29 

Kappa   (Index  of  Agreement) 

.71 

.74 

.91 

Variance  of  Kappa 

1.2  X  E-5 

1.3  X  E-5 

9.5  X  E-6 

Z  Statistic 

205.00 

207.51 

294.84 

ai 


Exhibit  4-36 

Comparison  of  Case  Mix  for  76  Skilled  Nursing 
Facilities  in  New  Haven  and  Litchfield  Counties 
and  a  Case-Mix  Measure 


Facil.  Number  of  Patients  in  RUG  Average      Case  Mix  Standard, 


No. 

Obs. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Classif . 

Index 

Index 

100 

55 

13 

8 

4 

8 

7 

5 

3 

6 

1 

2.91 

.915 

-1.48 

101 

136 

20 

20 

38 

1 

9 

12 

3 

27 

6 

3. 10 

.976 

-  .29 

102 

195 

38 

15 

37 

5 

12 

25 

19 

34 

10 

3.16 

.995 

.08 

103 

195 

33 

30 

24 

9 

30 

15 

15 

28 

11 

3-09 

.971 

-  .39 

104 

137 

30 

18 

22 

1 

7 

16 

10 

25 

8 

3.10 

.976 

-  .30 

105 

177 

45 

30 

11 

10 

17 

8 

18 

30 

8 

2.99 

.941 

-  .98 

106 

195 

53 

19 

31 

5 

16 

26 

10 

30 

5 

3.00 

.942 

-  .95 

107 

168 

19 

17 

74 

0 

3 

3 

16 

23 

13 

3. 16 

.994 

.05 

108 

353 

70 

42 

66 

11 

34 

32 

14 

53 

21 

3.09 

.973 

-  -36 

109 

80 

15 

17 

8 

0 

7 

4 

6 

16 

7 

3.11 

.978 

-  .25 

110 

168 

20 

31 

20 

1 

17 

26 

11 

30 

12 

3.21 

1 .008 

.34 

111 

44 

8 

12 

6 

3 

3 

0 

3 

9 

0 

2.90 

.913 

-1.52 

112 

38 

5 

8 

3 

1 

4 

4 

9 

2 

2 

3.13 

.983 

-  .16 

113 

133 

16 

13 

38 

2 

17 

9 

13 

20 

5 

3.16 

.993 

.04 

114 

509 

89 

35 

73 

20 

56 

75 

42 

83 

36 

3.21 

1.010 

.37 

115 

182 

19 

32 

30 

6 

21 

17 

15 

36 

6 

3. 16 

.993 

.05 

116 

25 

7 

3 

5 

1 

3 

1 

0 

5 

0 

2.89 

.910 

-1.59 

117 

233 

23 

18 

61 

0 

31 

21 

16 

38 

25 

3.30 

1 .038 

•  92 

118 

167 

40 

15 

26 

3 

15 

20 

10 

22 

16 

3.12 

.980 

-  .22 

1 1 9 

80 

4 

1 1 

17 

0 

9 

7 

10 

15 

7 

3-33 

1 .050 

1.14 

120 

83 

34 

7 

10 

1 

6 

5 

8 

5 

7 

2.87 

.901 

-1 .75 

121 

186 

40 

23 

47 

1 

9 

8 

16 

23 

19 

3.09 

•  971 

-  .39 

122 

168 

14 

1 1 

41 

1 

20 

17 

22 

1 1 

31 

3-39 

1 .067 

1 .49 

123 

100 

1 1 

8 

29 

1 

1 1 

9 

1 1 

1 1 

9 

3.24 

1.018 

.53 

124 

156 

23 

17 

32 

2 

1 1 

12 

22 

18 

19 

3.24 

1 .020 

.56 

125 

240 

q 

21 

45 

2 

36 

34 

16 

13 

65 

3. 53 

1 . 109 

2. 30 

126 

27 

D 

j 

4 

o 

5 

2 

1 

9 

0 

3. 24 

1 .021 

.58 

127 

62 

16 

6 

10 

0 

6 

2 

7 

13 

2 

3.06 

•  963 

-  .54 

128 

227 

32 

22 

49 

6 

19 

17 

25 

35 

21 

3.23 

1.015 

.46 

129 

10 

4 

2 

0 

0 

2 

0 

1 

1 

0 

2.71 

.852 

-2.72 

130 

23 

1 

2 

0 

4 

7 

1 

1 

6 

1 

3-30 

1 .036 

.89 

131 

34 

6 

3 

8 

2 

3 

2 

7 

3 

0 

3.06 

.961 

-  .59 

132 

81 

1 1 

3 

1 1 

0 

16 

9 

10 

1 1 

10 

3-35 

1 .055 

1 .24 

133 

142 

17 

14 

22 

3 

10 

12 

28 

21 

15 

3-32 

1 .045 

1 .06 

134 

175 

32 

16 

45 

1 

10 

18 

28 

14 

10 

3. 12 

.982 

-  .18 

135 

174 

40 

14 

32 

5 

10 

12 

18 

38 

5 

3. 10 

.976 

-  .29 

137 

77 

8 

1 1 

8 

2 

15 

5 

2 

12 

14 

3.32 

1 .044 

1.03 

138 

155 

27 

20 

21 

3 

19 

21 

12 

22 

10 

3.14 

.989 

-  .05 

139 

131 

6 

16 

30 

4 

9 

15 

17 

32 

2 

3.30 

1.039 

•  93 

140 

119 

14 

20 

27 

5 

12 

8 

15 

15 

3 

3.09 

.971 

-  .40 

141 

27 

3 

3 

5 

2 

4 

1 

5 

2 

2 

3.18 

1 .000 

.17 

142 

55 

3 

8 

9 

0 

9 

1 1 

6 

9 

0 

3.24 

1 .020 

.57 

143 

91 

9 

1 1 

7 

7 

17 

13 

7 

19 

1 

3.21 

1 .009 

•  34 

82 


Facil.  Number  of  Patients  in  RUG  Average      Case  Mix  Standard. 


No. 

Obs. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Classif . 

Index 

Index 

144 

66 

10 

11 

14 

1 

8 

4 

6 

9 

3 

3.08 

•  967 

-  .47 

145 

114 

6 

14 

15 

7 

14 

12 

16 

26 

4 

3.32 

1.043 

1.01 

146 

62 

2 

3 

15 

0 

4 

10 

10 

14 

4 

3.47 

1.092 

1.96 

147 

179 

61 

30 

21 

2 

15 

12 

15 

14 

9 

2.84 

.894 

-1.90 

148 

166 

18 

29 

22 

5 

26 

11 

16 

15 

24 

3.22 

1 .014 

.45 

149 

124 

27 

9 

15 

2 

12 

8 

4 

33 

14 

3-24 

1.020 

.56 

150 

22 

3 

2 

0 

0 

7 

5 

0 

5 

0 

3.23 

1.015 

.46 

151 

102 

2 

2 

30 

1 

12 

6 

28 

7 

14 

3-49 

1.098 

2.09 

152 

83 

13 

9 

8 

5 

13 

19 

8 

1 1 

6 

3.18 

1 .000 

.17 

153 

30 

3 

3 

10 

0 

3 

0 

2 

8 

1 

3.21 

1.010 

.37 

154 

168 

36 

16 

21 

10 

12 

35 

10 

22 

6 

3.09 

.970 

-  .39 

155 

92 

13 

9 

14 

4 

25 

9 

2 

12 

4 

3.11 

.979 

-  .23 

156 

68 

15 

9 

12 

2 

4 

10 

3 

10 

3 

3.04 

.957 

-  .67 

157 

45 

1 

5 

6 

1 

7 

2 

7 

7 

9 

3.52 

1 . 106 

2.24 

158 

27 

3 

2 

7 

0 

4 

2 

3 

5 

1 

3.23 

1.017 

.50 

159 

148 

15 

16 

25 

3 

26 

9 

21 

23 

10 

3.25 

1 .023 

.63 

160 

21 

4 

2 

2 

5 

1 

2 

0 

3 

2 

3.06 

.962 

-  .57 

161 

39 

9 

6 

3 

2 

7 

5 

0 

6 

1 

2.97 

.935 

-1 .09 

162 

30 

5 

4 

5 

0 

2 

2 

5 

6 

1 

3.17 

.997 

.12 

163 

237 

70 

32 

27 

10 

18 

26 

8 

33 

13 

2.95 

.928 

-1.24 

164 

136 

13 

12 

28 

1 

21 

1 1 

17 

22 

11 

3.30 

1.036 

.88 

165 

66 

16 

9 

11 

0 

7 

3 

5 

8 

7 

3.06 

.963 

-  .54 

166 

17 

1 

5 

3 

1 

1 

2 

0 

4 

0 

3.06 

.961 

-  .59 

167 

116 

14 

9 

12 

8 

16 

26 

9 

18 

4 

3.24 

1.019 

.54 

168 

62 

6 

13 

10 

1 

12 

7 

4 

7 

2 

3.08 

•  970 

-  .41 

169 

298 

109 

38 

27 

6 

10 

27 

4 

66 

1 1 

2.91 

.914 

-1 .50 

170 

64 

4 

8 

17 

2 

8 

4 

17 

1 

3 

3.20 

1 .006 

.29 

171 

23 

2 

3 

4 

2 

5 

2 

1 

3 

1 

3.14 

.986 

-  .10 

172 

91 

6 

8 

25 

0 

12 

11 

13 

7 

9 

3-31 

1 .040 

.95 

173 

102 

19 

24 

27 

2 

3 

3 

8 

11 

5 

2.93 

.922 

-1.34 

174 

34 

1 

2 

5 

3 

7 

9 

3 

1 

3 

3.34 

1 .051 

1.17 

175 

134 

34 

16 

25 

1 

22 

9 

10 

5 

12 

2.98 

•  939 

-1.03 

176 

5 

2 

1 

0 

0 

0 

1 

0 

1 

0 

2.81 

.884 

-2.10 

83 


Exhibit  4-37 

Mean  Percentage  of  Patients  in  Each  RUG  for 
New  Haven  and  Litchfield  Counties 
(3  Systems) 


PSRO  B74  B7  9 

1  16.8%  14.2%  14.3% 

2  11.6  11.5  11.6 

3  17.6  3.1  3.2 

4  2.6  31.4  14.5 

5  10.6  14.8  16.6 

6  9.8  5.6  14.8 

7  8.9  19.2  5.7 

8  14.9  -  19.4 

9  7.3 
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Exhibit  4-38 

Range  of  Percentage  of  Patients  in  Each  PSRO  Resource 
Utilization  Group  for  76  Connecticut  Facilities 


Low 

High 

Mean 
%  for 
all 
Facilities 

PSRO 
RUG 

Percent 
Patients 

Number  of 
Pat  ients 

Facility 
Number 

Percent 
Patients 

Number  of 
Pat  ients 

Facility 
Number 

1 

2.0 

2 

151 

41.0% 

34 

120 

16.8% 

2 

2.0 

2 

151 

27  .9 

12 

111 

11.6 

3 

5.6 

3 

100 

31 .0 

9 

153 

17  .6 

4 

0.0 

0 

107 

14.8 

8 

100 

2.6 

5 

1.8 

3 

107 

27  .2 

25 

155 

10.6 

6 

0.0 

0 

111 

26.5 

9 

174 

9.8 

7 

0.0 

0 

161 

27.5 

28 

151 

8.9 

8 

1.6 

1 

170 

33.3 

9 

126 

14.9 

9 

0.0 

0 

111 

27  .1 

65 

125 

7.3 

Facilities  dropped  because  of  small  size  (Jess  than  25  patients): 
Facility  numbers  129,  130,   150,   160,  166,  171,  176. 


85 


Exhibit  4-39 

Weights  and  Standardizing  Constants 
for  Three  RUG  Systems 


Weights  for  Resource  Utilization  Groups* 


RUG 

PSRO 

B74 

B7Q 

1 

2.07 

2.02 

2.02 

2 

2.39 

2.39 

2.39 

3 

3.01 

2.94 

2.94 

4 

2.81 

3.20 

2.97 

5 

3.20 

3.35 

3.39 

6 

3.60 

3.61 

3-35 

7 

3.72 

4.15 

3.61 

8 

3.92 

4.15 

9 

4.47 

Standardization  Constants  for  76  Connecticut  Facilities** 

RUG  System              Mean  Standard 
    Deviation 

PSRO  3.152  .163 

B74  3.152  .149 

B77  3-152  .150 


•Weights  represent  mean  time  classification  for  each  RUG,  as  calculated 
for  PSRO  II  patient  population  (n=l6l5). 

••Standardized  index  is  computed  as:  Index  =  (weighted  value-mean)/ ( st . dev. ) 
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average  aide  time  (for  the  two  Bat telle  RUGs)  for  each  facility.  The  final 
step  was  to  standardize  each  facility  case-mix  measure  by  reducing  each  such 
average  value  by  the  overall  average  for  all  facilities,  and  divide  by  the 
standard  deviation.  For  example,  for  Facility  #100  an  average  time 
classification  of  2.911  was  computed  by  weighting  the  number  of  patients  in 
each  of  the  PSRO  RUG  categories.  The  overall  average  for  all  classifiable 
patients  was  3.15  with  a  standard  deviation  over  the  76  facilities  of  .163, 
resulting  in  a  standardized  classification  of  -1.47  for  Facility  #100.  The 
standardized  case-mix  indexes  represent  the  relative  resource  consumption  of 
patients  in  a  facility  compared  with  the  regional  average.  The  average 
facility  would  have  an  index  of  0,  whereas  a  facility  with  a  patient 
population  requiring  more  than  the  average  resources  would  have  a  positive 
index,  one  with  less  "costly"  patients  a  negative  index. 

Exhibit  4-40  displays  the  standardized  indexes  under  each  of  the  three 
classification  systems  for  the  76  facilities,  and  these  values  are  plotted  in 
Exhibits  4-41  through  4-43.  Identifying  those  facilities  with  the  highest 
case-mix  index  (Facilities  125,  146,  151,  and  157)  and  those  with  the  lowest 
(Facilities  120,  129,  147  and  176),  we  see  that  they  are  consistently  either 
high  or  low  for  all  three  classification  systems.  Better  evidence  of  the 
close  relationship  between  the  three  case-mix  indexes  can  be  seen  in  the 
Pearson  correlation  coefficients  (Exhibit  4-44).  Each  coefficient  is  greater 
than  .945  showing  excellent  fit.  Again,  as  expected,  the  structurally  similar 
B74  and  B77  RUGs  were  almost  coincident. 

Finally,  the  best  evidence  of  the  direct  relationship  between  the 
indicies  is  demonstrated  by  the  scatterplots  relating  pairs  of  variables 
(Exhibits  4-45  and  4-46)  in  which  the  indicies  for  each  facility  are 
commensurate,  with  no  points  observed  which  deviate  significantly  from  a 
straight-line  relationship. 


4.6  Relationship  of  Cost  and  Case-Mix 

The  essay  available  as  Appendix  B  describes  a  study,  performed  parallel 
with  the  major  effort  described  here,  to  understand  the  underlying  cost 
relationships  in  nursing  home  care. 

This  analysis  used  multiple  regression  on  the  cost  data  for  all 
Connecticut  nursing  homes,  using  this  method  to  control  costs  for  differences 
in  ownership,  level  of  care,  payment  sources,  input  (factor)  prices,  etc.  The 
econometric  model  was  intially  estimated  on  a  subset  of  facilities,  then 
applied  to  all  Connecticut  facilities  for  the  1978  fiscal  year.  The  same  model 
was  shown  to  pertain  to  the  full  dataset.  Exhibit  4-47  reproduces  the  table 
from  the  study  displaying  these  results. 

The  major  finding  of  this  study  is  that  no  economies  of  scale  can  be 
demonstrated  in  nursing  homes,  and  that,  in  fact,  statistically  significant 
diseconomies  of  scale  exist  in  the  Housekeeping  and  Nursing  Service  cost 
centers.  For  all  other  cost  centers  and  for  total  operating  costs,  no 
evidence  was  found  that  large  SNFs  were  less  costly  than  small  SNFs. 
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Exhibit  4-40 

Standardized  Case-Mix  Indexes  for  76  LTC  Facilities 
(Three  Systems) 


Facility 

PSRO 

B74 

B77 

100 

-1.48 

-1.82 

-1.82 

101 

-0.29 

-0.13 

0.09 

102 

0.08 

0.46 

0.56 

103 

-0.39 

-0.48 

-0.56 

104 

-0.30 

-0.08 

-0.13 

105 

-0.98 

-1.54 

-1.61 

106 

-0.95 

-0.83 

-0.81 

107 

0.05 

0.36 

0.88 

108 

-0.36 

-0.05 

0.08 

109 

-0.25 

-0.13 

-0.15 

110 

0.34 

0.22 

0.21 

111 

-1.52 

-1.69 

-1.81 

112 

-0.16 

-0.81 

-0.86 

113 

0.04 

-0.03 

0.25 

114 

0.37 

0.38 

0.33 

115 

0.05 

0.20 

0.35 

116 

-1.59 

-1.45 

-1.59 

117 

0.92 

1.03 

1.10 

118 

-0.22 

-0.17 

-0.17 

119 

1.14 

1 .11 

1 .07 

12C 

-1.75 

-2.00 

-2.16 

121 

-0.39 

-0.28 

-0.18 

122 

1 .49 

1 .07 

1 .13 

123 

0 .53 

0  .41 

0 .58 

124 

0 .56 

0.58 

0.46 

125 

2 .30 

2.01 

1 .92 

126 

0.58 

0.17 

0.44 

127 

-0.54 

-0.29 

-0.50 

128 

0.46 

0.59 

0.59 

129 

-2.71 

-2.12 

-2.23 

130 

0.89 

0.37 

0.62 

131 

-0.59 

0.05 

-0.05 

132 

1.24 

1 .02 

0.67 

133 

1 .06 

0.67 

0.74 

134 

-0.18 

-0.34 

-0.19 

135 

-0.29 

-0.35 

-0.20 

137 

1 .03 

0.70 

0.60 

138 

-0.05 

-0.01 

-0.15 

139 

0.93 

1  .30 

1 .33 

140 

-0.40 

-0.50 

-0.22 
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Facility 

PSRO 

B74 

B77 

141 

0.17 

0.65 

0.49 

142 

0.57 

0.42 

0.35 

143 

0.34 

0.31 

0.31 

144 

-0.47 

0.03 

-0.06 

145 

1 .01 

1 .08 

0.97 

146 

1 .96 

2.03 

2.08 

147 

-1 .90 

-2.27 

-2.16 

148 

0.45 

-0  .09 

-0.18 

149 

0 .56 

0.71 

0.73 

150 

0  .46 

1.11 

0.79 

1  C  1 

151 

2  .09 

1.70 

1  .57 

152 

0  .17 

0  .14 

0  .08 

153 

0  .37 

1 .21 

1.11 

154 

-0.39 

-0.27 

-0.27 

155 

-0.23 

-0.20 

-0.17 

156 

-0.67 

-0.71 

-0.52' 

157 

2.24 

1.79 

1 .96 

158 

0.50 

1 .05 

1 .17 

159 

0.63 

0.58 

0.29 

160 

-0.57 

-0.35 

-0.41 

161 

-1.09 

-1 .12 

-1.13 

162 

0.12 

0.18 

0.32 

163 

-1.24 

-1.33 

-1 .34 

164 

0.88 

1 .03 

0.90 

16  5 

-0.54 

-0.81 

-0.96 

166 

-0.59 

-0.42 

-0.48 

167 

0.54 

0.62 

0.58 

168 

-0.41 

-0.23 

-0.38 

169 

-1.50 

-1.30 

-1.30 

170 

0.29 

0.10 

0.04 

171 

-0.10 

0.61 

0.43 

172 

0.95 

0.79 

0.59 

173 

-1.34 

-1 .33 

-0.99 

174 

1 .17 

0.58 

0.72 

175 

-1.03 

-1.43 

-1.25 

176 

-2.10 

-2.44 

-2.46 
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Exhibit  4-41 

Scatterplot  of  PSRO  Standardized  Index  by  Facility 
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Exhibit  4-42 

Scatterplot  of  Battelle  1974  (B74)  Standardized  Index  by  Facility 


,+....+. 


,+...«+....+...  .  +  . . . .  +  , 


2.4  + 


1.8 


1  1 


1.2 


3 

7 
4 


.60 


111  1 


1  1 


1  1 
1     1  11 


1     1  1 
1  1  1 

1 


1  1 


1  1  1 

11  11 

1  1 

1 

1 

1  1  1 


1  111 


1        1  2 


111  1 
1 


-.60 


-1.2 


-1 


1  1 


1        1  1 


1  1 


1  1 


-2.4 


.  +  ....  +  ».  ..  +  ....  +  ....  +  ....  +  ....  +  ....  +  ....  +  ..-..  +  ....  +  ....  +  ....  +  .  ...  +  ....  +  . 

102  114  126  138  150  162  174 

96.  108  120  132  144  156  168  180 


FACIL 


91 


Exhibit  4-43 

Scatterplot  of  Battelle  1977  (B77)  Standardized  Index  by  Facility 
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Exhibit  4-44 

Pearson  Correlations  Between  Three 
Case-Mix  Indexes  for  76  Nursing  Homes 


Index  Derived  from  RUGs : 

PSRO                      B74  B77 

PSRO      1.000                    .946  .945 

B74                                 1.000  .986 

B77  1.000 
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Exhibit  4-45 
Scatterplot  of  PSRO  Standardized  Index  vs. 
Battelle  1974  Standardized  Index 
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Exhibit  4-46 

Scatterplot  of  Battelle  1974  Standardized  Index  vs. 
Battelle  1977  Standardized  Index 
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Other  results  included: 

-  SNFs  with  higher  operating  costs  tend  to  have  significantly  higher  unit 

costs  for  heating,  utilities,  raw  food,  and  direct  nursing  care 

-  the  effect  of  unit  heating  costs  was  stronger  for  voluntary  (nonprofit) 


-  the  combination  of  staff  time  per  patient  day,  raw  food  expense  per 
patient  day,  heating  expense  per  bed,  and  utility  expenses  explained 
83%  of  the  variation  in  SNF  average  operating  cost. 

The  analysis  described  thus  far  was  done  prior  to  the  determination  of  a 
case-mix  index  using  RUGs.  The  availability  of  measures  of  resource 
utilization  enabled  another  level  of  analysis  to  be  performed:  the  evaluation 
of  cost  relationships  in  nursing  homes  in  Connecticut,  adjusting  for  case-mix. 

First,  we  showed  that  the  original  regression  model  described  above 
remained  valid  for  1980.  Only  the  interaction  term  between  nursing  costs  and 
utility  costs  per  bed  day  which  was  significant  in  the  1978  model  dropped  in 
importance. 

Next,  a  multivariate  regression  model  was  run,  using  1980  fiscal  data, 
for  those  facilities  in  New  Haven  and  Litchfield  Counties  for  which  we  had 
case-mix  indicies  we  considered  representative  of  the  SNF's  patient  population 
—  a  total  of  62  facilities.  The  variables  considered,  listed  in  Exhibit 
4-48,  included  the  variables  found  important  in  all  of  the  other  regression 
models,  case-mix  indicies  derived  from  both  the  PSRO  and  Battelle  RUGs,  and  a 
quality  of  care  index.  The  quality  of  care  index,  currently  used 
experimentally  by  Connecticut,  is  based  on  weighted    deficiencies    in  nursing 


The  results  are  displayed  in  Exhibit  4-49.  The  same  variables  identified 
in  the  original  econometric  models  described  above  were  again  significant, 
although  a  new  variable  —  proportion  of  patient  days  attributable  to  medicaid 
patients  —  was  also  shown  to  be  statistically  significant  and  negatively 
related.  This  finding  is  consistent  with  the  logic  that  nursing  homes  with 
higher  proportions  of  Medicaid  patients  tend  to  have  lower  costs,  possibly  due 
to  the  lower  reimbursement  rates  of  the  Medicaid  system.  The  measure  of 
quality  of  care  was  unrelated  to  cost,  a  finding  which  was  perhaps  comforting 
given  our  reservations  concerning  the  validity  of  this  measure. 

In  addition,  the  two  case-mix  measures  were  statistically  significant, 
but  negatively.  There  are  several  possible  explanations  of  this  finding  which 
demonstrates  a  problem  in  this  phase  of  analysis: 

-  The  case-mix  index  for  each  facility  was  determined  based  only  upon  the 
federally-funded  patients  in  that  facility,  an  estimated  60.3%  (in 
total)  of  the  full  patient  population.  Thus  the  index  assigned  may 
not  be  representative  of  the  facility  as  a  whole.  For  example,  it  is 
quite  possible  that  a  negative  relationship  exists  between  the  care 
requirements  of  the  Medicaid  population  and  of  the  rest  of  the 
patients  in  a  facility. 


SNFs 
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Exhibit  4-48 

Variables  Used  in  Multiple  Regression  Model 
for  Average  Operating  Costs 


Dependent  VAriable 

SNFAOC  Average  operating  cost  per  patient  day: 

Total  cost  less  interest,  depreciation,  amortization, 
and  property  tax  costs,  divided  by  total  patient  days 

Independent  Variables 


NURSDY 

RN,  LPN,  Aide  salary  expense  per  patient  day 

FOODDAY 

Raw  food  cost  per  patient  day 

HEATBED 

Heating  expense  per  bed 

UTILBED 

Utility  expenses  per  bed 

PCTMEDD 

CT  Medicaid  patient  days  as  proportion  of  all  days 

PCTMEDR 

CT  Medicare  patient  days  as  proportion  of  all  days 

PCTMEDO 

Out-of-State  Medicaid  patient  days  as  a  proportion  of  all  days 

PCTPRI 

Private  pay  patient  days  as  a  proportion  of  all  days 

PDTOT 

Total  patient  days 

QUAL 

Quality  of  care  index 

OWNER 

Ownership  (not-for-profit,  for-profit) 

LEVEL 

Level  of  care  (multilevel,  only  SNF) 

D7B7AVG 

Case-mix  index  from  B77  RUGs 

PAVG 

Case-mix  index  from  PSRO  RUGs 
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Exhibit  4-49 

Multiple  Regression  Results  for  Fiscal  Year  1980  Cost  Models, 
Using  Average  Operating  Cost  (SNFAOC)  as  the  Dependent  Variable 


Regression  using 


Variable 


B74  RUG  case-mix  index 
Coefficient  Significance 


PSRO  RUG  case-mix  index 
Coefficient  Significance 


NURSDY 

FOODDAY 

HEATBED 

UTILBED 

PCTMEDD 

PCTMEDR 

PCTMEDO 

PCTPRI 

PDTOT 

QUAL 

OWNER 

LEVEL 

D7B7AVG 

PAVG 


1.45 
2.09 
0.01 
0.01 


-0.09 
na 


p<.001 
p<.001 
p<.001 
p<.05 

ns* 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
p<.05 

na 


1 .44 
2.28 
0.01 
0.01 


na 
•5.54 


p<.001 
p<.001 
p<.001 
p<.05 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

na 
p<.05 


*not  significant  at  the  .05  level 
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-  The  latest  cost  data  available  was  for  the  fiscal  year  1980  whereas  the 

case-mix  measures  were  derived  in  for  patient  population  in  the  middle 

of  calendar  year  1981,  so  changes  in  patient  populations  would 
certainly  have  occurred. 

-  Reimbursement  in  Connecticut  is  based  on  budgetary  review  of  financial 

data,  the  data  used  in  our  model,  with  costs  eventually  becoming  part 
of  facilities'  reimbursement.  We  have  reason  to  believe  from  this 
work  and  other  studies  performed  by  these  authors^  that  there  is 
little  relationship  between  the  staffing  of  facilities  and  the  cost  of 
running  them  and  case-mix.  Unless  facilities  are  managed  in  such  a  way 
that  costs  are  controlled  to  fit  closely  with  needed  services  for 
patients,  there  may  well  be  a  random  relationship  between  cost  and 
case-mix. 

We  feel  that  the  methodology  employed  here  is  a  valid  approach  to 
understanding  the  cost  relationships  in  nursing  homes,  and  that  the  technical 
problems  indicated  could  be  overcome  in  further  research. 
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5.  Discussion  and  Conclusions 

This  study  produced  three  major  results.  First,  subjective  estimates  by 
nursing  home  personnel  of  the  relative  intensity  of  care  required  by  their 
patients  were  found  to  be  good  surrogates  for  the  resource  utilization  by 
these  patients.  The  estimates  were  closely  correlated  with  actual  observed 
care  needs,  fell  evenly  along  a  scale  from  lowest  to  highest  care,  and 
«  produced  results  quite  similar  to  other  studies  using  measured  aide  time  as  a 
surrogate  of  resource  utilization. 

Second,  the  patient  variables  which  correlated  best  with  staff  estimates 
of  intensity  of  care  were  activities  of  daily  living  (ADL)  variables,  that  is, 
the  ability  to  dress,  toilet,  feed,  and  bathe  oneself,  the  ability  to  ambulate 
and  transfer,  and  continence  of  bladder  and  bowel.  These  same  ADL  variables 
were  the  best  predictors  of  aide  time  in  the  two  Battelle  studies , 59 ,60  wnere 
the  dependent  variable  was  actual  measured  aide  time.  Flagle's  study, 61  also 
measuring  actual  aide  time,  found  as  well  that  the  ADL  variables  were  the  most 
important  predictors  of  staff  time  requirements.  In  addition,  three  earlier 
studies,  using  less  direct  measures  of  resource  requirements,  demonstrated 
these  same  variables  as  the  most  important  predictors .62-64 

We  feel  that  our  study  of  both  our  own  data  and  that  of  the  Battelle 
Institute  confirms  the  importance  of  these  patient  characteristics  in 
predicting  the  care  resources  expended  on  patients  in  long-term  care 
facilities.  Although  not  directly  addressing  this  issue,  it  may  well  be  that 
these  characteristics  are  also  indicative  of  the  needs  of  these  patients,  the 
"difficulty"  of  caring  for  these  patients  and  their  their  case  "complexity." 

The  third  and  most  important  result  of  our  study  was  our  ability  to  use 
these  patient  characteristics  to  develop  groups  of  patients  requiring  similar 
amounts  of  staff  time  for  their  care.  This  allows,  for  the  first  time,  the 
use  of  these  characteristics  to  determine  the  relat ive  care  needs  of  groups  of 
patients.  The  groups  are  easily  understood,  and  the  need  to  compute  formulaic 
indicies  is  avoided.  The  nine  groups  of  patients  varied  in  the  care  provided 
from  a  mean  of  2.1  to  4.5,  on  a  scale  of  1  to  5.  By  determining  what 
percentage  of  patients  in  a  facility  falls  into  each  of  these  groups,  one  can 
develop  a  true  case-mix  of  the  intensity  of  care  of  LTC  patients. 

It  is  impressive  to  see  the  ability  of  these  groups,  formed  with  a  very 
small  number  of  characteristics,  to  capture  the  differences  perceived  between 
patients  on  other  dimensions.  For  example,  while  the  groups  in  themselves  say 
nothing  about  bladder  continence,  it  is  reasonable  to  assume  that  patients  who 
are  able  independently  to  dress  themselves  will  probably  have  little  problems 
with  bladder  control.  In  the  same  manner,  one  would  expect  that  patients  who 
require  total  care  with  feeding  might  have  a  substantial  problems  with  bladder 
control.  This  assumption  was  borne  out  by  our  analysis,  as  only  one  percent 
of  the  Resource  Utilization  Group  1,  those  independent  in  dressing,  were 
incontinent  of  urine.  Sixty-eight  percent  and  forty-four  percent  of  the  last 
two  groups,  those  requiring  total  care  with  feeding,  were  incontinent  of 
urine.  Similar  correlations  were  found  for  confusion,  total  care  with  toilet, 
and  inability  to  transfer. 

We  have  therefore  developed  a  grouping  system  which  can  give    a  detailed 
analysis  of  the  relative  care  needs  of  patients     in    LTC     facilities    using  a 
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small  number  of  important  LTC  patient  characteristics.  Although  the  system  was 
derived  from  data  collected  in  a  single  geographic  region,  from  only  federal 
patients  in  that  region,  and  based  on  subjective  estimation  of  staff  time,  the 
system  is  consistent  with  others  we  derived  from  data  collected  elsewhere. 

The  use  of  the  variable  "intake-output"  in  the  PSRO  grouping  system  is 
troublesome,  and  deserves  more  attention.  Although  this  variable  could  be 
replaced  by  the  variable  "reason  for  placement"  without  great  reduction  of 
effect,  we  nevertheless  preferred  the  B77  RUG  system.  This  system  is  felt 
superior  as  the  ADL  variables  take  on  only  three  values:  function  by  self, 
with  help,  or  totally  by  others.  We  feel  this  trichotomy  is  easier  to 
differentiate  and  thus  more  reliable.  However,  further  research  is  needed 
with  a  larger  dataset  to  determine  if  more  than  eight  groups  would  be 
effective  in  differentiating  patients. 

The  grouping  systems  were  used  to  develop  a  case-mix  index  for  skilled 
nursing  facilities  in  New  Haven  and  Litchfield  Counties  in  Connecticut.  This 
analysis  was  possible  because  of  an  exhaustive  data  collection  of  the 
characteristics  of  federal  patients,  performed  by  PSRO  II  in  its  utilization 
review  activities.  This  analysis  showed  a  significant  range  in  the  care  needs 
of  the  patient  populations  of  different  facilities.  For  example,  the 
percentage  of  patients  classified  in  the  least  intensive  patient  group  range 
from  2%  to  41%.  These  differences  are  not  surprising  as  86%  of  nursing  home 
beds  in  Connecticut  are  licensed  as  skilled  nursing  facilities.  This  has 
resulted  in  a  very  heterogeneous  group  of  patients  occupying  these  SNF  beds. 
PSRO  II  found  that  less  than  3%  of  the  patients  in  New  Haven  and  Litchfield 
County's  SNFs  met  the  federal  criteria  for  such  facilities.  As  the  lack  of 
less  intense  intermediate  care  facility  beds  in  Connecticut  make  utilization 
review  efforts  rather  futile,  it  is  not  surprising  to  find  such  a  varying 
case-mix. 

The  ability  of  the  Resource  Utilization  Groups  to  develop  a  case-mix  of 
relative  care  use  is  extremely  important.  State  and  federal  requirements  for 
licensed  nurse  staff,  physical  therapists,  recreational  therapists,  and  other 
personnel  are  traditionally  made  in  the  absence  of  any  hard  information  about 
the  care  needs  of  patients.  In  addition,  the  ability  of  facilities  to 
increase  their  State  reimbursement  by  adding  reimbursable  staff  has  little  to 
do  with  the  true  care  needs  of  their  patients.  With  the  increasingly  finite 
amount  of  long-term  care  resources  available  for  the  ever-expanding  long-term 
care  population,  it  is  extremely  important  to  improve  the  match  between 
patient  need  and  resource  provision.  This  index  of  case-mix  provides  some  of 
the  first  hard  information  on  which  to  make  these  decisions. 

The  amount  of  care  provided  to  long-term  care  patients,  of  course,  is  but 
one  variable  in  determining  the  necessity  and  appropriateness  of  resource 
provision.  Although  the  RUGs  were  derived  to  explain  staff  time  of  aides  and 
nurses,  we  suggest  that  it  may  be  as  well  a  surrogate  measure  of  other 
resource  use,  both  staff  and  equipment.  Quality  of  care  is  extremely  difficult 
to  measure  and  rate.  By  first  providing  an  accurate  measure  of  the  case-mix 
of  patient  needs,  'one  should  then  be  able  to  more  accurately  measure  the 
quality  of  care  delivered  and  the  efficiency  with  which  it  is  provided. 

We  believe  that  we  have  demonstrated  that  the  Resource  Utilization  Groups 
are  a  practical  method  of  measuring  the  relative  care  needs  of  long-term  care 
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patients.  The  patient  characteristics  we  have  chosen  are  both  objective  and 
easily  obtainable  for  a  large  number  of  institutionalized  patients.  As  such, 
the  RUGs  could  begin  to  provide  the  basis  of  a  reimbursement  system  which  is 
tied  to  the  resources  required  by  LTC  patients. 

In  a  recent  article,  Willemain  has  addressed  the  issue  of  paying  for  the 
"right"  amount  of  services  received  by  each  nursing  home  resident.  He  points 
out,  as  we  indicated  in  Section  1,  that  the  reimbursement  must  match  the 
resources  expended  on  patients.65  In  this  context,  he  compared  three  systems 
of  nursing  home  reimbursement: 

-  A  system  with  two  classes,  of  residents    each    reimbursed    at    its  own 

fixed  rat^  the  analog  of  the  current  SNF/ICF  system); 

-  A  system  in  which  rates  are    computed    individually    for    each  patient 

("patient-centered  reimbursement") ; 

-  A  system  in  which  the  care  of  each  resident  in  a  nursing  home    is  paid 

for  at  the  same  rate;  the  rate  is  equal  to  the  average  of  the 
patient-centered  rates  for  a  sample  of  patients  in  that  home 
("case-mix  reimbursement"). 

The  author  concluded  that,  in  view  of  the  "bias  and  precision  of  resident 
assessment  techniques  and  the  diversity  and  volatility  of  resident  need," 
case-mix  reimbursement  performed  best  in  most  situations. 

We  concur  with  this  appraisal,  although  we  believe  that  the  case-mix 
indices  derived  should  not  be  used  as  a  sole  means  of  determining  the 
reimbursement  of  long-term  care  facilities.  Rather,  we  feel  that  these 
measures  do  provide  objective  data  by  which  the  true  cost  of  caring  for  LTC 
patients  can  be  measured.  The  case-mix  indices,  however,  must  be  adjusted  for 
the  quality  of  care  provided.  Such  an  index  may  complement  such  innovative 
suggestions  for  long-term  care  compensation  such  as  Kane's  Prognostic 
Adjustment  Factor,66  and  these  indicies  may  be  used  in  determining  baseline 
cost  levels  for  different  groups  of  patients. 

The  Resource  Utilization  Groups  derived  in  our  work  here  are  a 
preliminary  tool  for  the  analysis  of  long-term  care  systems.  Further  research 
is  needed  to  show  that  they  are  stable  over  time  and  to  show  them  consistent 
across  data  from  different  sources.  Stability  over  time,  i.e.,  that  patients 
do  not  move  rapidly  from  one  RUG  to  another,  is  important  if  this  type  of 
system  is  to  be  used  for  either  reimbursement  or  evaluation;  rapid  movements 
would  make  measurements  uncertain.  Although  the  RUGs  were  demonstrated  to  be 
constant  over  three  datasets,  a  variety  of  other  tests  could  be  envisioned. 
Finally,  the  RUGs  could  be  refined,  with  more  groups  identified,  if  larger 
data  bases  were  available.  Our  result  that  subjective  estimation  is  effective 
may  enable  the  expensive  effort  of  time-and-motion  studies  to  be  circumvented 
and  such  data  to  be  collected. 
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CONNECTICUT  PSRO  II  PATIENT  ASSESSMENT 
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